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^Editorial 

This issue of the. Allahabad Parmer is a special number devoted ©specially 
to horticultural subjects. The articles have been collected by members of the 
executive committee of the Horticultural Society, Allahabad Agricultural Insti- 
tute ; and we have no hesitation in publishing them and in giving the whole issue 
to these articles as. we . believe that the development of horticulture in this 
province, as .well as. in this country, on modern scientific lines, more or less in the 
way that it is practised in other, more advanced, countries of the world, is long 
overdue. S"-; -i =?:;r :="v ■ 

In July 1934 we wrote in our leading editorial in part as follows We 
have no doubt at all that there is much room for the development of this fihe 


^ an Jp ose we § e ^ Hawaii ? Or what justification is there for the import 
JJel Mont© fruit products from California, or of Bartlett pears from Australia c> 
°* m ^" loo]Q ng but insipid apples from Japan, when Kashmir and some of 
our xml sections can produce these fruits which are in no 
get from those countries P ” 
best mangoes and the best guavas 


. way inferior to those we 

We ashed further, “Hasn’t India also some of the 

. - , . 7 — o J ever produced ? But are the Indian cultiva- 

4 l aS Sowing the best varieties of these fruits ? Isn’t it almost the rule, 

on the other hand, to grow the poorest mangoes throughout our villages ? ” We 
then suggested certain lines that might he followed by agricultural departments 
in order to speed up the development of fruit cultivation and fruit industries in 
the country Among the suggestions made were the following : (1) the appoint- 
ment of fruit specialists as had already been done in the Punjab, (2)'the provision 
of better storage facilities during transportation by rail, (3) grading and 

agricultural 1 ' colleges^ ^ UP ° f “ produofcs Eateries in existing 

pr T noes and states have taken steps to improve the fruit in- 
dustry m the* respective areas, yet, on the whole, we do not hesitate to say that 
the attempts nave been very feeble. India which may be the ancestral home of 
many citrus fruits now consumes, on the average, about 3.2 lbs. per oapita per 
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year. Spain consumes 85.0 lbs,, the United States of America 54.3 lbs., United 
Kingdom 27.0 lbs. and Palestine 222,0 ibs. Thus India, judging from the above 
statistics, consumes much less fruit than several other countries of the world. 
For the- ’-mprovement of the national health of the oountry it is very important 
that the^nsumption of fgu its per capita should be increased. » We believe that 
the per capita consumption in this country has seriously decreased during the 
^ last few* years as the result of this war. 

Knowing that this country has vast stretches of land which are suitable for 
the growing of all kinds of fruits, such as apples, apricots, plums, cherries, pears, 
‘mangoes, grapes, grape-fruit, lemons, lime3, litehis, loquats, pomegranates, 
Strawberries, pineapples, oranges, oustardapples, papayas, guavas, melons, 
watermelons, JujubSs,' chironji, and phalsa ; and knowing that the present output 
is extremely inadequate to meet the requirements of the oountry, we feel that the 
nation should pay more attention, to the development of this industry in the 
country^ Increased production by the improvement of cultural methods and the 
growing of suitable varieties will also go a long way towards the reduction in 
price of the fruits so as to make them come within the easy reaoh of every person 
in the country. 


REPORT OF THE HORTICULTURAL SOCIETY OF THE ALLAHABAD 

AGRICULTURAL INSTITUTE. 

By S. R. Barooah, B.Sc. (Ag.), M.Sc. (Ag. Bot). 

President,'. Horticultural Society. 

The Horticultural Society of the Allahabad Agricultural Institute owes its 
origin to the seminar classes of the pomology students. The enthusiastic 
students of the pomology group started the Society in March 1943 with the 
object of exchanging views and increasing their knowledge of horticulture. The 
Horticultural Society was inaugurated by Dr. Sam Higginbottom who wished 
the Society a long and prosperous life. Since then the Society has been function- 
ing smoothly under the able guidance of Mr. Hayes who was the president for 
the year 1943-44. The sooiety owes its growth and development to the untiring 
efforts of Mr. Syamji Taunk and Mr. T. A. Jacob. 

In the first year of its life the primary object was to arrange lectures for the 
benefit of the members. Many lectures were delivered by reputed men of seienoe 
and arts. The principal speakers of last year were Dr. B K. Malvea on ‘Oitri- 
oulture,’ Dr. S. S. Prabhu on ‘Genetics and Horticulture,? Mr. A. Dayal Chand 
on ‘The Scope of Fruit Preservation in India,’ Dr. T. W. Miilen on ‘Bee Keeping 
and Horticulture,’ Mrs. Gould on ‘Landscape Gardening,’ Dr. B. B. Malvea on 
‘Reoent Researches on the Vitamin Content of Indian Fruits,’ and Justice York® 
on ‘Gardening.’ All the lectures were of a very high standard and were appre- 
ciated by all. A Horticultural number as a special issue of the Allahabad 
Farmer was also published which gave a number of articles of horticultural 
interest. We are very grateful to the Editor of the Allahabad Farmer for this 
act of kindness. 

The second year of the Horticultural Society began after the first annual 
function of the Horticultural Society which was presided over |by Mr. Hayes, the 
outgoing president. Newjeleotions were held and the following were elected 
office-bearers : Mr. S. R. Barooah, president, Mr. K. B. Mathur, Vice-President, 
Mr. M. A. Khan, Secretary-treasurer, Mr. S. M. S. Khan, Joint Secretary and 
Mr. B. R. Deka, additional member of the executive oommittee. Due to some 
personal reasons the Secretary resigned, and the vice-president left the Institute. 
In their place Mr. H. R. _Khan and Mr. D. R. Singh have been elected as vice- 
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president and secretary respectively. The most unfortunate incident is the 
untimely and sad death of Mr. B. E. Deka. He was a very useful member of 
the Society. 

The second session of the Horticultural Society was inaugurated by Prof. 
Sri Ranjan, the Dean of the Faculty of Science, Allahabad University. H© spoke 
very highly of the Society because within one year the Society had grown to 
70 members. On the same occasion Mr. S. R. Barooah, the President, delivered 
a lecture on the ‘Romance of Temperature and Light in Agriculture’ whioh was 
illustrated. The subject was a part of his research work which he is doing in 
the, University for his Ph. D. degree. In this lecture ho explained the possibilities 
of ‘vernalization’ for Indian agriculture. 

The second lecture of the session was by Mr. A. Dayal Ohand on the “Fruit 
Industry in the United Provinces”. This was the first of the series, and he will 
deliver one more lecture at a later date. He dealt with facts responsible for^ tb© 
unhealthy growth of fruit trees in the U> P. He also very elaborately explained 
bad orchard practices and suggested methods of improvement. 

Along with the arranging of lectures for the benefit of members, the Society 
has also taken up many new enterprises. One of the new projects is competitive 
seminar lectures among the members and it was decided to award prizes for the 
three best speakers. This project received a good response and some ten 
members gave their names for speaking. Two members hive already spoken 
and the rest of the lectures will be arranged soon. This was started with the 
object of cultivating the habit of speaking in public on a scientific subject. This 
also encourages the speakers to read outside journals. 

The Society has got many more projects such as an essay competition and a 
competition on budding, but due to shortage of time many of these have had to 
be abandoned. For all these activities I am grateful to the members of the 
Society, the executive committee members and the speakers who have encouraged 
us in our activities. 


tBeprinted from the Indian Journal of Horticulture, Yol. I, No. 2. 


PRUNING THE GUAYA* 


By W, B, Hayes, 


Agricultural Institute, Allahabad. 


The guava, Psidium guajam Linn., is an important fruit in various parts of 
India, and especially in the United Provinces, where it ranks next to the mango 
in acreage, with a total of more than 58,000 acres (Dayal Ohand, 1943). It is a 
very hardy fruit and is commonly grown without irrigation and with very little 
cultural attention. However, proper car© is rewarded with larger crops of better 
quality fruit and a longer life. It is to be regretted that this popular fruit has 
been the subject of very little scientific investigation. 

In Allahabad district, an important centre of guava production, the trees ar© 
commonly planted from 12 to 18 feet apart. ^ The first few years an intercrop is 
grown, after which the trees receive very little cultivation. Some orchards are 
irrigated, but many are not. Pruning is ordinarily limited to the chopping off of 
broken or dead branches. Fair crops are secured, especially from the irrigated 
orchards, but in many cases the life of the orchards is only 10 or 15 years. By 
that time crowding Is reducing the yield. In some of the older orchards, bearing 
is limited almost entirely to the tops of the trees, where the fruit is more rea dily 
available to birds and bats than to the owners. 
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A promising method of treating guavas so as to make close planting possible 
without too great crowding was reported by Obeexna and Deshmukh (1927)* 
Trees were planted 15 feet apart and were heavily pruned in May, the entire 
growth of the last season being removed except for a stub with one or two buds. 
Other trees, planted 20 feet apart, were left unpruned. Figures are given on the 
yield, presumably for one year, of the 800 trees in the experiment. The age of 
the trees is not stated. The unpruned trees produced 464 fruits per tree, weighing 
45,4 lb. This works out to 4,949 lb, per acre, or 1.57 oz, per fruit. The pruned 
trees bore only 234 fruits per tree, but these weighed 2.27 oz. per fruit, or 83.2 lb, 

, per tree, or 6,441 Ik per acre. ^ Thus the pruned trees produced about 30% more 
fruit per acre, and as the fruit was larger, the increased value of the crop was 
more than one-third. These results seem very encouraging, although, as the 
senior author has pointed out in private correspondence, no definite recommenda- 
tion was made. The method seems not to have been adopted by the growers of 
Bombay. 

A very similar method of pruning was recommended to growers in the United 
Provinces by Smith (1934). He advocates planting the trees 15 feet apart, and 
although the monsoon begins later there than in Bombay, states that the pruning 
should he don© in April or May. No mention is made of the Bombay experiment, 
but one suspects that its results are the basis for the recommendation in the 
United Provinces. Probably^ the method had not been tried in the U. P. at the 
time the bulletin advocating it was published. 

Material and Methods. 

In 1934 an experimental plot was planted at the Allahabad Agricultural 
Institute. Nearly 200 seedling trees were planted, half of them 15 feet apart and 
half 25 feet apart, by the hexagonal method. The trees were raised from seed 
taken from on© uniform lot of the finest quality whitewashed guavas. On© purpose 
was to find out how much variation there would be among trees grown in this 
way. Experience showed that while the trees grew normally, and the fruit was 
all of a fairly satisfactory quality,, there was large variation in the vigour of 
growth, in the size, shape, and quality of the fruit, and in the time of ripening. 

The trees were planted in a sloping field, on sandy-loam soil, conditions which 
are ordinarily satisfactory for guavas. Unfortunately, the Jumna river that 
season reached the highest level of the last 25 years, flooding the lower part of 
the orchard for several days. This damaged some of the trees. A few months 
later there was a rather severe frost which again damaged the trees in the lower 
part of the field. Some of them were killed outright, and some to the ground. 
Where shoots came up from the base of the tree, on© was kept and mad© into a 
new trunk. Dead trees were replaced with similar seedlings. This left the lower 
corner of the field considerably behind the rest, and with trees very uneven 'in 
size. , . 

During the first few years, the trees were all treated alike. Clean cultiva- 
tion has been carried out each year except during the monsoon season, when a 
cover crop is grown. The trees were irrigated throughout the year until they 
became well established ; since then only from the end of the monsoon until 
January, so that no deSeiency of water occurs while the fruit is on the trees. 
During the summer the ground becomes dry and the trees shed a large part of 
their leaves, The irrigation water is ©ullage from the city of Allahabad, but 
aside from this and the green manuring, no manure is used. All of the trees were 
pruned so as to provide a reasonably strong framework, with the lowest branch 
about a foot and a half from the ground. 
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From time to time daring the harvesting season, fraits harvested from the 
trees under different treatments have been weighed and measured. While the 
reults are not entirely consistent, it is clear that the heavily pruned trees have 
produced the largest fruit, averaging 5.3 02 . as compared with 4.4 02 . on the trees 
25 feet apart, and 3.6 oz, on the lightly pruned trees in the 15-foot Mock, Th© 
differences in the weight of fruit' per tree or per acre are not great among the 
heavily pruned trees, but are very striking between the heavily and the lightly 
pruned trees. The total production per acre of the heavily pruned trees is less 
than half of that of the others. Up to th© present, th© production of the lightly 
pruned trees planted 15 feet apart is greater than that of those planted 25 feet 
apart.. But crowding is already great enough, with th© trees only nine years 
old, to make cultivation with oxen impracticable, and some of th© lower branches 
have died from too much shade. These trees have probably reached their period 
of maximum bearing, and will soon decline, while the trees 25 feat apart have th© 
better part of th©Ir lives before them. The outside trees in th© lightly pruned 
15-foot block have suffered much less from crowding, and have borne larger crops. 
If these were eliminated, th© yield per acre would be approximately the same as 
in the 25-foot block. 

It is, perhaps, too early to reach any final conclusion regarding the best 
spacing for trees under the conditions of this experiment, but it now seems clear 
that in this experiment heavy pruning of th© type described has been undesirable. 
Until there is some experimental evidence in favour of this method in northern 
India, it would seem unwise to recommend it to the growers. 

. . Summary. 

Seedling guavas were planted ' in Allahabad in 1934. Half were planted 25 
feet apart and pruned only lightly. The others were planted 15 feet apart and 
pruned heavily, in order to avoid excessive crowding, as recommended by Smith. 
The heavily pruned trees produced larger fruits, but the number per tree was so 
low that th© yield per acre has been less than half of that of th© lightly pruned 
trees. The heavy pruning has thus proved entirely uneconomical. 
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SPOILAGE OF FRUIT PRODUCTS. 

By K. 0. Batra, B.Sc. (Hons), Assoc. I. A. R. I. 

Chemist, G. G. Fruit Preserving Factory , Agra. 

The rapid progress of the fruit preservation industry in India during the 
war as a result of falling off of imports and th© increased demand for the defence 
services as well as civilian consumption has led to many interesting problems . 
Most significant of these is th© total disregard, by many of the quality. ' of 
products put on, th© market. It often becomes extremely difficult for a consumer 
to put his hand on th© genuine and nutritious type of product he needs. Some 
unscruplous manufacturers taking advantage of the heavy demand for fruit 
products and of th© fact that almost all the reputed manufacturers are engaged 
in military contracts, have lost sight of the essential back ground of quality and 
put forth their products at comparatively such cheap prices in the market that 
both the dealer and consumer are tempted to patronise their brands. Although 
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action of fruit juices on -the tinplate while metallic contamination depends on the 
extent of metals dissolved by the canned product from the can. Tin is the metal 
most usually taken up. Higher values have been found for dissolved tin in 
unlacquered cans than in lacquered ones and higher for once lacquered than for 
double lacquered cans, 

Yarious causes may be responsible for the spoilage. Important among these 
may be (1) improper sterilisation and exhaust, 2) the us© of overripe fruit (8) 
the use of a highly acidic variety of fruit, the acid in which in case of jams may 
act upon the tinplate of the can, thus producing swelling and other troubles, (4) 
leaky cans, (5) poor quality of tinplate, (8) low temperature of filling, (T) an 
improper amount of headspace in case of canned products, (8) improper capping 
in case of bottled products, (9) improper cooling of canned products before stacking 
and (10) exposure to air and moisture of the finished products. W© lake up the 
causes under different heads one by on© below:— 

(1) Improper sterilisation and exhaust. — The idea of sterilising an empty 
bottle or can of the finished product is to kill the harmful micro-organisms present. 
The thermal death point of each of these is different, hence proper care should be 
taken to see that no spoilage occurs through the survival of these organisms in 
preserved fruit products. The time of sterilisation varies with the kind of fruit 
used and the climate of the place at which the goods are manufactured. It 
has been long recognised that acid fruits require less time for sterilisation. 
More often than not a fruit preserver is likely to take the time for sterilisation 
given in different texts as true for his products— a notion in which h© may be 
mistaken. 

Exhaust means the removal of air in the headspace after the can has been 
filled. ^ An imperfect exhaust may lead to discoloration of the product, aerobic 
bacterial growth and corrosion of the can. Exhaust is usually done by passing 
the filled cans with their lids clinched either through hot water or steam heated 
coils at 1 80 p — 190° F in case of fruit products, for a period depending on the aim 
of can and the nature of the material packed. A liquid pack will take less time 
for a certain temperature to reach the centre of the can than a semi-solid or a 
solid pack. Similarly, the time given for exhaust wilL vary with the concentration 
of the syrup or the percentage of sugar in the pack. 

(2) Use of over-ripe fruit. — In most of the factories which wish to keep the 
cost of production low, over-rip© fruit is being used. In 99% of the oases trouble 
is bound to arise sooner or later if this kind of fruit is used. The experience of 
packers has proved that products containing a large percentage of decomposing 
material, due to the activity of micro-organisms, are very much more difficult to 
process than the same products in a sound condition. Over-rip© fruit because of 
the fact that it softens and forms a compact mass in the can and retards the 
penetration of heat, is much more difficult to process than fruit of firm texture. 
Moreover, such fruit contains very little peotin, so essential for jellying power* 
Factories far away from the fruit producing centres are most tempted to us© 
damaged or over-ripe fruit because of enormous loss during transit. 

(3) Use ^ of _ highly acidic fruit in jams— The comparison of analysis of 

acidity of Indian fruits with those being used in foreign countries shows our 
fruits to be more acidic and especially so when these are under-ripe or green. 
While acidity in jams is desirable to some extent so as to prevent the growth of 
micro-organisms, this, beyond a certain limit (*45% acidity as eq. citric acid 
anhydrous) produces hydrogen by its action on exposed iron in the tinplate and 
thus swelling may be produced and the product be spoiled. The tinplate 
available now-a-days especially is of a very poor quality and care should be 
taken to select fruit of such variety and maturity as is the least acidic. Just 
ripe fruit is the best. , 5 
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... Leaky Cans — This is the trouble most prevalent in fruit fantorioa d*»«Kno> 
with canned product. Leakage may be due to faulty seaming Perfomtion ^f ^the 
walls of the oan as a result of ‘Hydrogen Swell’ or an i m JFrf • ° f th ® 

k. joint of tb. oan. If at any ,t.g. th! .an™' Lky U 
. mtimate friends of various micro-organisms, are likely ’to 2 *et i« *nA 9 *. 
P~4no. The ...ieat method,,, d.teft l„ka’g, la a Z^dta l,“fo ‘fit in 
hot water kept near its boiling point and to note the evolution of biibbliJ^ 
surface of the o.n, Thi. fact oln farther be ooaSrm'd hy ' Sia J f“ * M “ Zl t 
the can by a vacua, guage. If there is any saspioioa of a leak, go tSb v 

f “‘ « ‘kerfj 

more vigorously. The comparative susoeptibihty of a oan to hydrogen swell oan 
best be judged by a test known as the ferrioyanide-gelatin test 

is filled Al ln mpe l at ffi re • ° f fi . Uing T The f tera P 0 rature of the product at which it 
■rn.H. ** ln toe oan or bottle is an important factor in the SDoilao-dof frn If 

Filling at a high temperature has the advantage of exolus on of anv dLnlf d ‘‘ 
which may afterwards prove to be the source of spoilage The finihed Zndf l 
if allowed to cool below 185 Q F or so before bei™ nmshed produot 

to absorb air d .ring thtp^is 'of ^ SiagVh fa'g t, 8 °“* *“* 7 er V h “« 
moro-organio activity, thereby inducing ooriy spoila" This „h ‘?! P ” f °5 

st mt ,kUd b * pi “ Md * **-2 • 

, U -^proper amount of headspace in canned products—. 1 Tim » «,«„„* c 
to be left at the top of a oan should be such as to peS f hltii ° f T°? 

is being produoed continually by the oorrosion P 0 f the can fr,° o8 n 

expansion of the food but not so much as to allow the noSilitw nf tv a °\ . for 
mtolosed m the oan. In oase of too much or too little* snena fmnitaw 6 *n 
A headspace of l/8"-3/16' is a safe goal in the author’s opSn " ^ 

bottled^ /rSTabSt 1ZL 01 -t u r d ” 0ta - T, “ •« «» 0 * 

tss i-rvS""?-? tz zzcirs- 

tomato jaia, and olher frait jaioss bottM mUof »y7rZS.’ U> “““ I “ W "® 

quickly a^^miMfi 00 ^!- 11 ^' oa “ ne< ^ products _ before stacking — Cool cans as 
quality of the pack preservesTh 81 ^ an f seam “ST- This ensures better keeping 
guard against overcooking during !!”• flavo ” efficiently and is a natural 
useful than any other device Nevlr T^’ F ° r f hlS ° 1 P eratl0Q a ®pray is more 
The cans should, however, be dried before "oringt pSn'usting ^ 

S? mat 

spoilage by this means ^In big^aefor? 018 ^* 6 m ortler to 'exclude any possibility of 
happens that the product is kfpt S production it often 

before the filling is undert«b«n tJ° l “ , iln » tables i0T a good deal of time 

ssssSSS- IF * s -.a 


spo mmm of feuep peodtots 



# Tbe author is of the firm belief that if proper attention is directed to keeping 
spoilage at a minimum, it becomes very easy to increase production. We have a 
difficult task ahead — that of facing competition with imported products in the 
post-war period. No amount of scientific work or experience in the line can prove 
helpful if there is no protection given to this industry by our Government at this 
stage and in the future. Meanwhile, w© should not forget the improvements we 
can affect by perfecting t e various operations. The work done in the U.S.A.. 
and other foreign countries can be ta; a as our starting point. No doubt, we haAe 
our own specific problems but the underlying scientific principles are essentially 
the same. Tbe energies of the various fruit laboratories in India should b© 

' focussed on the main problems confronting the preservation industry rather than 
on propaganda work, the time for which is already past. With a co-ordination of 
well planned research and the helpful attitude- of the Government of our country, 
the future of the industry is assured. 


VEGETABLE SEED GROWING 
By Mohammad Hamza Hashmi, B. So. (A®.) 

Department of Horticulture, Allahabad Agricultural Institute 

The war has given a great impetus to the seed growing industry in India. 
An acute shortage of food supplies has resulted in the organization of Grow More 
Food Gampaigns in the various parts of the country.. 

In this connection, several vegetable expansion schemes have sprung up 
and the provincial Departments of Agriculture have tried their best to produce' 
more and more vegetables for the army. On the other hand, the importation of 
foreign seeds having been practically stopped, the problem of securing seeds has 
become quite complicated. The limited number of vegetable seedsmen of the pre- 
war days could not possibly meet this unexpected demand for seeds. Accordingly^ 
several new dealers in vegetable seeds have started this business, most of them 
being not at all seedsmen in the true technical sense of the word. It may b© 
well and good as a temporary solution for the present situation in vegetable 
gardening, but cannot bs regarded by any means as a sound agricultural policy 
for the normal or the post-war period. 

Vegetable growers of the modem era have by this time fully realized the 
worth of this specialized branch of gardening and are convinced that none but 

the best seeds are good to buy. Smith writes, “ t For successful gardening, 

no point is of more importance than that the seed procured for sowing. should' be 
both sound and of the finest kind.” A comparative study of the history of seed 
growing industry reveals the stages in the progress of this specialized type of 
work and the changes in the opinion of vegetable growers based on experience. ' 
In the years 1794 and 1795 Washington wrote to the foreman of his estate at 
Mount Vernon, <c It is certainly a refection upon a farmer to have his seeds to 
buy.” It was then considered shameful for gardeners and farmers to purchase 
seeds which could be collected and saved' on their own land. Later on, this idea 
was given up as Bailey points out in his book on Principles of Vegetable Garden- 
' ing. — “In the old time it was considered to be sufficient if one saved his seeds,, 
in the present time the mere saving is of little avail ; he, must breed his seeds.” 

"According to M. G. Kains, * £ Seed growing and saving are such highly 
specialized forms of business and demand such intimate knowledge of the plant 

in question,.. that 

the' grower of vegetables for sale may well leave it to the specialists who devote 

their lives to it This is a branch of work, which to get best results 

demands at least a working knowledge of plant breeding.” • Bailey also regards 
'seed growing to be a costly business requiring experience and a man’s undivided ■/ 



6 . 


attention. It is therefore advisable that only those should enter this business 
who are really interested m the art and science of plant improvement and 
possess a working knowledge of plant breeding problems. A. seed grower must 
always bear in mind the following factors for the success of his enterprise 
1. He must have an ideal and must work to it. 

2 ‘ n . ot meet ^e breeder’s ideal must be pulled out and 

discarded, xlns is known as roguing. 

8. He must know the market demand. 

4. He must know what his customers want 

5 - “ ost d8ai ' 4ble — 
StLf 4 "' ' 08W 

ntWnllf bre i!- d t r ^ mU8t ? tiok M* ideal and should discard every 
other plant which does not reach his standard, ouoe set up J 

He mav not heexSrj^^r 16 ?^ °l pIant breedi ^ i- absolutely necessary. 
He may not be exactly a plant breeder, but the fundamental prinoiDles of nlaff 

^ e T ! dl “f, mu8tbe oloarly understood by him otherwise the slightest error ofthe 
Wftll ftfl tnhf 66 ! S ’. rower 18 Ilkel 7 to cause considerable loss to the customers as 
S f . * Beputatioo. for genuine stock of standard vSies k 

Immer in ‘Methods of Plant Breeding remark b < « A °y. er ’ 0n ?P hasi9 ® d - Hayes and 

isSisissligis 

following re.poot, Tadaptiitmt”™ ‘‘tl'e ” o«lity °Ld ’sdl'' b8 . J’ 1 P erior “ «» 

pS: h s, r e r? = 

of seed and its weight ; uniformity * freedom from ^ S ,0 ™ illatlon 5 oolour 
from weeds ; freedom from other marks of imn» m . seed-borne diseases ; freedom 
tuxes with other varietSs 8 ° f im P 0rfeotl ^ ; and freedom from mix- 

iisoJsZlXyZTZ ^opeYtlfis artiolf^Onl^th ° f ^ a “ d its Ml 

go into details of breeding- teokiom ®!ia / ’ ^My ** 1 . 080 seed growers should 
KOhe for new 

ments are possible by changing the hereditary ^ anh lm P rov 0 - 
method employed is known as ‘hybridization’ , ?t 0Q °^ be P^nt ; and the 

artificial crossing of plants which 7 differ from one another* 1 Tlf 6 vH™ 1 ° r 
ooxnbme m one individual or strain oharantor! f!” s “ ! h r ' Piie object is to 
- or strains. There is much 

vegetables. Briefly stating examples of fjSL ^P? 07010011 * work with Indian 

to the attack of infect pefts anHiseases^Loi^ 0 ^ 6114 a ?V ^stance 

varieties ; uniformity of shape and colour i^rolt ornn^ 1 ^ 63 J qm ° k m * turiu §T 
vegetables , and introduction & varieties 

oT fe ° n “ Br ff dia ^ 

in the Year Book of Agriculture my lf Jn®L G - Ja g§' er Published 

Agriculture). The success of «he work by i U “ £ - 
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resistance to powdery mildew on muskmelon. deserves full appreciation. For 
the information of the readers the central paragraph is reproduced here, 
“Twelve years ago, powdery mildew suddenly app@ * red in destructive form in 
melons in the Imperial Valley, (Mil, the leading muskmelon producing section 
in the United States It could not b© controlled by fungicides, and plant bree- 
ders began a search for disease-resistance material. In 3 years of careful 
testing they discovered several resistant varieties among melons imported from 
India. They were poor melons, but by suitable crosses their resistance to 
mildew was bred into good American varieties, and in another 4 years the 
first of the hybrids was released to California growers. Four more years of 
selection gave Powdery Mildew Resistant Cantaloup No, 45, which has superiqr 
shipping qualities in addition to disease resistance. This was released to 
growers in 1936, and the mildew problem is now largely solved in this area,” 

NOTE— The name ‘Cantaloup” is quite largely used in the United States to designate the 
small, oval, netted shipping type of muskmelon. 

For large scale vegetable seed growing the most popular form of plant 
improvement worfe is done by 5 mass selection. 5 It is the simplest type of selection 
* by roguing out 5 or destroying all inferior and undesirable types from the crops 
and saving the mixed seeds from the remainder Roguing must be done before 
lowering so that no pollen from inferior plants takes part in fertilization. On 
the subject of mass selection Lawrence writes, “ It is usually practised when 
seed of those annual or biennial plants which are usually propagated from 
seed is wanted in large quantities for trade purposes. The seed thus obtained is 
from open (chance) pollination, — i.e., from sel£*or cross-pollination— hence the male 
parent is normally uncertain or unknown.”,.. In order to keep stocks true to 
type and maintain improvements, roguing should be scrupulously carried out 
every year, otherwise the strain will soon deteriorate, rogues usually being 
dominant forms.” Paul Work in his publication on * Tomato Production 5 also 
states, “ Reapeated selection results in constant improvement until the stock 
becomes a * pure line 5 or practically so.” 

Most of the cultural operations for seed growing will he the same as for 
general crops. Seedsmen have to be particularly careful when more than one 
variety of each vegetable is grown. The plots for different varieties of the same 
kind of vegetable must be separated from one another, for example if several 
varieties of lady’s finger or okra are grown for seed, the blocks of each variety 
must be separated by at least | (one-fourth) miieMo prevent mixing. There is one 
more possibility. If several varieties are grown near one another, no seed should 
be saved except that produced by bagging and hand pollination. To get an idea 
about the yield of seeds and the area required for vegetable seed growing on a 
commercial scale, a table is given below for some of the vegetables according 
to Bailey. The column for yield shows the approximate outturn which seedsmen 
would expect in making contracts for large quantities. 

Nam© of Vegetables. Yield in lbs. per acre. 

Bean ■ A .. . ,.w ' ■ , ' 500 

Cabbage , 200 - 

Cucumber ... 100 

Muskmelon 1 ■ 100 -y 

Pea , ... " 800 

Sweet Corn ... 800 to 2000 

Tomato ' : ... . 100 ' 

Watermelon ' 100 

The seed should remain on the plant until fully ripe. The saving of unripe 
seeds may result in many failures later on. To keep well, seeds should be well 
matured* According to Rolfs, “ Heat and damp together ruin nearly all seeds... 
...Many seeds deteriorate on the voyage from temperate to tropical regions, unless 
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they are specially dried, stored in cans, and soldered up”. In damp hot tropical 
climates seeds should be stored in stoppered jars or tin boxes, sealed with paraffin. 
If a paokage of fused oaloium oh oride or lumps of quicklime are placed with 
them to dry the seeds well, most of the seeds will endure such dessioation without 
injury. Where oold storage facilities exist, seeds can be stored in water-tight 
boxes in the ice-house. The problem of keeping seeds in the hot regions of the 
world is of great importance to all agriculturists and should be dealt with accord- 
ing to the requirements of the locality. 

Another information which might be useful to the seed growers is the. longe- 
vity of seeds. Some seeds oan bs kept for 30 to 80 years or more retaining the 
germinating capacity but their vitality is greatly impaired. In. tropical and 
sub-tropical countries most seeds lose their vitality particularly daring the rains. 

This rate of deterioration is much faster in tropical and sub-tropieai regions 
than in-temperate regions. Yilmorin’s Tables for the longevity of seeds is given 


>r some of tbe vegetables. 


Vegetable Seeds* 

Average Years. 

Extreme Years. 

Bean 

3 

8 

Beet 

6 

10— f- 

Cabbage 

5 

10 

Cauliflower 

5 

10 

Carrot 

... 4 or 5 

10+ 

Coriander 

6 

8 

Cucumber 

10 


Eggplant 

6 

10 

Q-ourds 

6 

10+ 

liaise 

2 

4 

Muskmelon 

5 

10 + 

Okra 

5 

10+ 

Onion 

2 

7 

Pea, garden 

3 

8 

Pumpkin 

... 4 or 5 

9 

Radish 

5 

10 + 

Spinach 

a ... ' 5 


Tomato 

4 

9 

Turnip 

5 

10 + 

Watermelon 

6 

10+ 


In all seed growing work, seed testing is essential to save time and money. 
A simple process oonsists of putting 100 seeds within two folds of olean moist 
doth, between two plates kept at a proper temperature. After a few days the 
number of seeds that form roots should be counted to get the percentage germina- 
tion. In order to protect buyers from fraud, seed Control Laboratories should be 
established in. all parts of the country under the direct supervision of the Depart- 
ments of Agriculture for testing the vitality of seeds for sale and for examination 
regarding purity and other desirable characters. As acclimatized seeds give far 
better results than imported seeds, it is necessary that such arrangment should 
be made in all the representative zones. 

Prom this brief discussion of some of the vegetable seed growing problems, 
it is evident that a lot of work has yet to be done in India.to achieve best results’. 
Much cannot be expected from private agencies in plant improvement work of 
this type as the industry is mainly in tbe hands of non-teohnioal men with 
limited knowledge and resodrses. What is needed is a well organised plan for 
such an improvement with technical leadership and Government aid. The Depart- 
ments of Agriculture must take up this work on the lines of State Agricultural 
Experiment Stations in America for setting up standards of purity and quality. 
Simultaneously, Seed Growers’ Associations should be formed in each province 
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or groups of districts to oarry on multiplication work of standard and registered 
fields in oo-operation with the Government These Associations should enrol 
approved growers who possess the following qualifications : — 

1. Willingness to co-operate with Government and other agencies for pure 

seed production. 

2. Sufficient available clean land for seed production. 

3. Accommodation for adequate seed — storage to avoid mixtures of seed. 

.4. Special suitability for crop improvement work. 

The seed growing areas of all such approved growers must he inspected from 
time to time in different stages of the growing season for careful examination of 
standing crops and their behaviour. Finally, the sample of seed after harvesting 
should be analysed in the official Seed Laboratory and a certificate given if 
approved by the competent authority. In this way there can be a proper control 
over seed growing of known and desirable varieties to the entire satisfaction of 
the producer and the buyer. A spirit of competition among vegetable seed 
growers will thus be infused with the result that plant improvement work will 
he taken up in right earnest by really expert hands. 


1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 
9 . 

10 . 
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ACIDITY OF INDIAN FEUITS. 

By K. 0. Bayba, B.Sc., (Hons), Assoc. I. A. E. I., Chemists, G. G. Fruit 
Preserving Factory, Agra. 

Batra (1) in his study on spoilage of fruit produots has mentioned the role 
that the high acidity of fruits plays in producing hydrogen swells in jams and 
other canned produots. The more aoidio the fruits taken for making jam, the 
higher will be the aoidity of the final product. While acidity on the finished goods 
is desirable to the extent which will inhibit the growth of micro-organisms, 
above a certain limit it has a deleterious effeot. It so happens that the acid juices 
penetrate the porosities in the tin plating and attack the exposed iron, thus 
liberating hydrogen which ultimately results in the production of ‘swells’. This 
attack. on iron proceeds more vigorously in the presence of air, hence the necessity 
of having a high vacuum in the canned produots. The food should he as free as 
possible from the entrained air, and the headspace should be kept as small as 
conditions allow. Though a little headspace is always a necessity, thus allowing 
the desired space to the liberated hydrogen produced as a result of corrosion of 
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the can, whioh invariably takes place, no matter what be the controlling factors 
and the precautions we take, it should, however, be not so much as to allow the 

possibility of the inclusion of air in the closed can. A headspace of to in 
the author's opinion is ideal for the canned foods. 

Even though the prediction of the amount of corrosion from the acid content 
of the fruits is not possible, still with the poor quality of tinplate during the war- 
time having much of exposed iron as shown by the gelatin-ferrioyanide test it is 
certain that making jams from highly acidic fruits and thus keeping the acidity 
of the finished product very high is bound to result in troubles due to ‘swells’. 
The question which naturally arises is as to how far we can control the above 
factor and select fruits of the least acidic nature. 

Daring the course of a comparative analysis of Indian fruits, the author had 
also analysed most of these for acidity. The fruits selected were from different 
fruit producing areas. ^ The question of the degree of maturity was born© in mind 
as fruit which is just ripe or a little under-ripe is used for jams. These naturally 
contained the maximum of pectin, so desirable for jam making. Table I gives 
the figures for acidity percentage expressed as equivalent anhydrous citric acid 
as compared with the figures obtained by workers in other countries. In order to 
have ^the same unit, all the results have been converted into anhydrous citric 
acid if these were not already given in that form. 

$|:f Tablet 

Acid of different fruits as anhydrous oitrxo acid. 


Name of fruit. 

Batra. 

Chatfield and 
McLaughlin. 

Hughes and 
Maunsell. 

L. S. Oht 

Apricots. 

(Stone free). 

Min. 1.68 
Max. 3.64 

Av. 2.44 

«« « 

Min. .79 
Max. 2.33 

Av i .50 

... 

Plums. 

(Stone free.) 

Min. 2.45 
Max. 3.90 

Av. 3,13 


Min. .16 
Max. 2.47 

Av. 1.88 

Min. .80 
Max 1.50 
Av. 

Peaches. 

Min. ,74 

I Max. 1.25 

Av.. ' M9 

Min. .38 
Max. 1,43 

Av. .6 1 

C J 

r ;■ ■ v. 


Apples. 

(Edible), 

Min. .45 
Max. 1.60 

Av. ,97 

e«« 

Min. .18 * 

■ Max, 2.88 

Av. ,60 

Min. .20 
Max. 1.20 
Av. 

Pears. 

(Edible). 

Min. .13 
Max. .35 

Av. .24 

■ » " 

Min. .083 
Max. .27 

Av. .17 


Lime Juice. 

On 

Min. 6.56 

Max, 8.40 I 
Av. 7.64 

it . J i. , e> 

Min. 4,2 
Max. 7.2 

Av. 5.90 


Min. 

, Max. 

Av. 


[Juice. 



AOGIDITY OP WniAK FRUITS 

2. IJyen when we compare the aoidity of a 
jHatra with the corresponding aoidity of the 
o barley), the figures in the former oase are high 
a fruit should be more acid. This further an] 
point. 

3. The higher aoidity of Indian fruits used 
refieoted m a higher aoidity of the finished 
canned pro duct and is liable to lead to spoilage 

4. With the poor quality of tinplate used 
greater amount of aoid is liable to aooelerate 
negligible. 

5. Taking the apricot, for instance, the ; 

per cent and taking the * 
sugar, we get the finished jam as having 'an 
oaloulatinp i! - " ■’ — - 


er though ordinarily the juice 
lances the importance of the fi 

in jam making is bound to 
jam which is detrimental for t 
ue to ‘swells’. 

oan making, the action of 
corrosion, which otherwise may 

. average acidity of which is 2 
average f figures, that is, 45 lbs. of fruit and 55 lbs 

g theoretically the aoidity'of the iffijrfl™ 89 P< ? oent : ™ 
consideration the fact that out of 10(Hbs. of raw materials we’ wtSOto; 851^“ 

ht ; “ d lt “ on basi8 °' 86 lbs - *»»« rf iJ A. 

I ir® e f“™j n ( ") h ? reauI i“ ot .‘ M ly aisof j«u>3 both m»a« from Indian frn 
lr ° m * W “ i ’ W * am ‘■te™ *■ to the tenth of ” 


Acidity calculated < 
basis of average 
data of Table 1. 


Name of the product. 


Apricot jam (Indian) 1.15 
1.20 
1.40 
1.34 
1.34 


Apricot jam (foreign) .64 


Average 


Pium jam (Indian) ' 1.34 

1 *34 

Plum jam (foreign) ,54 

Peach jam '(Indian) .54 

Peach jam (foreign) ■ ,48 
Pear jam (Indian) ,82 


Average 


Average 

Average 
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Allowing for the variations in the acidity of the, fruits taken for jam manu- 
facture, in the percentage of fruits and sometimes artificial acid added and anally 
in the amount of finishecLgoods obtained, the results indicate the comparatively 
higher acidity of Indian jams. This problem assumes great significance m case 
of Indian apricot and plum jams when considered together with the poor quality 
of tinplate. The author’s personal experience of an excessive amount of corrosion 
in case of the above jams verifies the above conclusions. 

If we wish to decrease the acidity of the final product which is very necessa- 
ry in case of apricot and plum jams, we can only do so by decreasing the percent- 
age of fruits added, that is, instead of having 45 lbs, we may take only 30 lbs. 
or so. Now this procedure has a double disadvantage^ Firstly, in the Agmark 
standard for jams a minimum of 4§ lbs. fruit is required and w© are necessarily 
to stick to it. Then by decreasing the fruit percentage we automatically increase 
the sugar percentage which makes the jams too sweet. Moreover, the basic idea 
of jams as providing the nutritive value of fruit pales into insignificance. The 
best remedy in this case resolves mainly into (l) choosing fruits of least acidic 
nature, which should not be difficult if the raw fruits are tested for acidity from 
time to time, and (2) invariably using lacquered cans. Of course danger due to 
% wells’ is considerably increased if the lacquering is, not proper. In such a case 
the acid instead of acting on variotfip exposed iron spots as in defective plain 
tinplate, concentrates its action on any little spot where the lacquering is ^missed. 
This is ©specially true of the joints at which the cans are soldered, which as a 
precautionary measure may he coated two or three times with lacquer to avoid 
this probable source of trouble* 


Summary ' 

The high aoidity of certain Indian fruits as compared to those in other coun- 
tries is liable to produce more corrosion' of cans, in case of apricot and plum jams 
in cans manufactured from poor quality of tinplate, available during the war. 
This can b© controlled by using the least acidic type of fruits and lacquered cans 
in place of plain ones. Proper lacquering of the can is of course another factor 
which requires careful looking into. 

The author feels greatly indebted to Mr. S. P.. Agarwai, B.So., Assistant 
Laboratory Incharge, G*. O'. Laboratories, Agra, for a portion of the analytical 
work. 
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The rang©' of fruits that can be grown in India is unusually # wide. All the 
ordinary European varieties can be grown in the high country in the North of 
India ; while the' tropical fruits can be grown in the plains and In Southern India. 
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KEEP BEES FOE MORE AND BETTER FRUITS 

> , / '' By R. N. Mottoo, B* Sc., LL. B. ? . 

^ In the minds of most of jig the honey be© is associated with the production of 
honey. In fact, the vast majority of people do not ©Yen know that the honey-bee 
has any other utility to mankind. It is, therefore, very necessary to make the 
facts, concerning the honey-bee, more widely known. ■ 

The honey-bee does produce honey, hut in recent times, some scientists have 
been insisting that from the point of view of the benefits derived by the human 
race from the activities of the honey-bee, honey-production by the bee is merely 
secondary in importance. The real service which the honey-bee performs for the 
human race and for which it is of supreme importance to us is, according to these 
scientists, effective pollination of fruit and farm crops. 

The knowledge of the inter-relation of insects and lowers and of the 
pollination activities of insects is of recent, date even among scientists. From 
' ancient times, # , we find the lower and the bee together in poetry and art ; but 
the be© hovering round the flower was regarded as a tribute to the beauty and 
fragrance of the flower. But science, which seems to delight in destroying our 
most cherished fancies, stepped in to deprive the poet, the painter and the 
sculptor of this fanciful them© also. The be© was visiting the towers not to 
admire their loveliness or fragrance but because the flowers gave the bee material 
food in the shape of neotar and pollen* And the flowers gave these presents to 
the bee because the activities of the bee resulted in the continuation of the race 
of flowers. . 

It was Christian Gonrai Sprengel who first pointed out the true significance 
of insects" visits to flowers. This was at the close of the 18th Century, but his 
theory attracted but little attention at the time and it was left to Darwin to dig 
it out from obscurity. Thus it is from the time of Darwin that the matter has 
received any serious attention at the hands of scientists. And the further facts 
that of all the insects, the honey-bee is the most important in pollination, that 
t several species of plants would become extinct but for the bee, that as a result of 
the activities of bees the fruit crop is improved both quantitatively and qualita- 
tively have been found by the scientists only yesterday. Organised practi- 
cal application of these findings has yet to come. The writer is not aware of any 
organised attempt to utilise the honey-bee for the production of more abundant 
crops except the one made in. Russia where bees were kept in fields with the avow- 
ed object of producing more seed, honey-production being only a secondary aim. 

It is the object of the writer to draw the attention of scientific workers to 
this important aspect of increased food production through the agency of bees. 
It is only in the last decade that they found in the TJ. S. A. that ‘for every 
dollar worth of honey which the bee produces, it produces 14= dollars worth of 
extra fruit 9 (Pro! Paddock). The writer has himself observed the beneficial 
effect of bees on apples, strawberries and other fruit crops and he has been 
.keeping bees for pollinating his own fruit orchard. 

Thanks to the work of scientists, countries like the 0. 8. A. and England 
are increasingly adopting the practice of keeping bees in fruit orchards for the 
production of more and better fruit. It is time that this practice was adopted 
by orchardists in India also. ' * ; v. v : 

It is well-known that many fruit varieties are self-sterile. To name some 
of the self-sterile varieties of apples, there are Delicious, Baldwin, Grimes Golden, 
Stayman, Winesap. The sweet varieties of the Cherry are all self-sterile. 
Similarly 50 ^ per cent of the varieties of the pear and the plum are self-sfcerile. 
While all varieties benefit through the activities of bees, the self-sterile varieties 
are specially dependent upon insects for effective pollination and fruit-setting. 
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Among insects* the honey-bee Ip of special importance m pollination as will 
be seen from the following statistical data collected by workers m the west : 

It was found that out of ©very 100 visits to a flower by insects^ 88 per cent 
visitors were honey-bees, 6 per cent were bumble heps and other wild bees, and 
6 per cent were other insects. 

The bee is in other ways most suited for pollination work. Its size, its 
hairy body, its habit of visiting the same species of flowers in any one trip and 
its dependence on pollen for the rearing of its own brood which necessitates 
repeated visits to flowers, all these combine to make the honey-bee the most 
useful pollinating insect. And then there is the fact that if man is to take the 
help of insect friends for pollinating purposes, it is difficult to think of any other 
insect which can be so easily controlled and which is at the same time so prolific. ^ 
Again, the keeping of bees is by itself an economic proposition on account of the 
honey which the bees produce. 

In colder climates, some fruits bloom at a time of the year when hardly any 
insects are available. The plum, the apricot, the almond, etc., bloom very 
early in spring when the insect population is very low. The honey- Bee is a 
remarkable insect in that it survives the cold weather through its habit of 
“clustering” and thus this is the only insect available for pollination, in early 
spring, in any number. 

It is a well-known fact that during the receptive condition of many fruit* 
blossom stigmas, the stigma is specially susceptible to frpst and climatic changes. 

If pollination is not effected Quickly, owing' to the absence of enough insects at 
this stage, much fruit may be lost through inclement ^weather injuring the 
pistils before pollination is effected. After pollination, the pistils are not so A 
susceptible to climatio variations. Thus quick and early pollination is one way 
of ensuring a good crop-set and for this bees are very necessary. 


A special feature of large scale fruit growing, and one which makes it very 
attractive to men who like the organization of an estate and the possibility of 
doing well, is that it requires for full success and development in each important 
fruitgrowing centre of certain subsidiary industries. The most important of 
these is the preserving of fruit and vegetables by various means * and the making 
of fruit products, so that unmarketed fruit can b© converted into some marketable 
form and potential waste material can be used to good purpose. 

V . — Sir John Bttssrjx; ' 
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employment of suitably adapted power and machinery, not only removes untold 
drudgery bu u results m greater efficiency through the timeliness of operations. 

So too in the fields of co-operative marketing and numerous other oo-operative 
organizations, both credit and non-credit, efficient farm management, land tenure 
enactments, rural education and recreation, old and young of both sexes are living 
happier, heaLhier and more abundant lives. Since farming is primarily a family 


TOWARDS A HAPPIER DAY IN RURAL INDIA. 

Bv Dr. j. L. G-oheen, Principal, 

Allahabad Agricultural Institute . 

mnJhJiH pr ?°r 2 .f. becoming re-oriented, after an absence of a good many 
it is refreshing and encouraging to find that both in the 
®^r , E ? d P ro J moia l, governments there are great plans under way for the 
°f P0 v rty ’ mal-nntntion, disease, illiteracy, indebtedness and the other 
numeious handicaps and disabilities from which the great bulk of the people of 

sut l 8n ?g‘ Thls planning has in mind a comprehensive and constructive 
piogramma or advance. 

proviEe ? ? fiEd Mat Me Post-War Reconstruction Board has done some 
excellent spade wor& m too way of planning and devising for the future which 
l®tad and prosecuted to a successful conclusion, augers well for those 
.. , i/ a 7 0 in tnat is to be. The determination to effect change for 

ab^iX*' Wi4, Spiri ‘ nW “ ““ m “‘ 

It is not at all surprising that the Agricultural colleges in India and else- 
where, saould he at uhe forefront in these moves which look toward a better future 
in all tnat pertains to the economic, physical, social, and even spiritual welfare of 
tii© people or rural India. In western countries such colleges have been playing* 
a to e o t tnis nature for well-nigh two generations ; whereas in India it may be 
more nearly accurate to say that only from one generation, or even less, have the 
^gricuuurai co^eges been so functioning. la any case it is their ministry to help 
d |^l"f 8a15 a S* a *iaa multitudes of India to attain to a more satisfactory standard 


ItmaayjQoi be amiss to record briefly 


cultural science and research have been accomnlishino* 


some ol the great advances that agri- 

• ... ,, ■ ■ T 7 . ;• — accomplishing in recent years. For 

instance, the geneticist to-day is becoming a sort of designer and architect of 
pi&nts and ox animals. Within comparatively few years it well may be that 
domesvie plauts and animals will have been developed to St every known local 
environment of man.” Sod science and soil conservation are making significant 
strides so that not only is soil fertility (in spite of the present heavy war production) 
maintained out it is also bsmg increased . Due to electrification drudgery in the 
rarm home m western countries is rapidly disappsariag. Women and children 
are enjoying the benefits of modern education, that is, education suited to rural 
living, and they are having* opportunities also to enjoy culture. 

Progress in the control of plant and animal diseases, and that o£ pests, is just 
as remarkable. Ihers are soma outstanding examples of this especially in con- 
nection with hve-stoos on the farm of this Institute. What a happy day for the 
xufiure of rural India when an mseotitnde such as D.D.T. will become available for 
the removal of many oi the discomforts of the home and even from some of its 
diseases such -- — ’ ' — * - 68 
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What I have just said applies more accurately, 1 fear, to conditions la western, 
countries and not nearly as fully as yet as it should to India* However, there is 
no question that there has been increased production ol agricultural products ia 
India, dn© to the ‘grow more food’ campaign here, and -certainly agricultural pro* 
duction in England, Canada, the United States, and certain countries in the 
Southern. Hemisphere, has exceeded records ol former production by large 
margins. The agricultural colleges of India through the splendid work .of their 
staffs and graduates have been doing very significant work in this country too. 

In -western countries, and more especially in Canada' and the United States, 
the agricultural extension service has been developed to. a very remarkable degree' 
within the present generation, I can well recall my owa experience as a growing, 
hoy who spent his summer holidays on the farm when there was no such exten- 
sion service in existence. In fact, ia those days agricultural colleges and 
experiment stations were looked upon with suspicion and even distrust by farmers.^ 
They criticised severely governmental expenditure of funds for the support of 
these colleges and stations. 

And then, in 1914, there began the development of this extension service' 
The term u extension ” as used today applies to the passing on of information 
gained through scientific research and the practical application of the same ia the 
agricultural colleges and experiment stations, to the farmer and his family. It 
is a form of continuing- education carried on by highly trained specialists in 
Agriculture and Home Economics, who have been chosen because of their quali- 
fications of understanding leadership. They are the liaison officers between the 
institutions mentioned, and the farmer and his hom© because they not only take 
out new information backed up by Inspiration, but they bring back interrogation 
"from the farm and the home often accompanied by perspiration, 

Slue© this extension service is chiefly an educational process it Is to be expect- 
ed that scientific method and research when applied to the educational field can 
contribute here as much as when applied to sciences like biology, or practical 
fields "like animal husbandry. I take the liberty of quoting here from Dr. M. L. 
Wilson who is the present Director of the Extension Service of the II. S. Dept, of 
Agriculture. While addressing an important conference on extension work in 
Washington, in September, 1944, he said : 

u The basic social sciences, which bear the same relation to the- educational 
process as chemistry and physiology bear to farm crops and animals, consist 
first of the sciences dealing with 'culture and behaviour and interaction of indivi- 
duals and groups within their culture. Involved ar© the various special fields ia 
psychology, in cultural anthropology, and In sociology. Though we, by no means, 
know all that is to be learned about the processes, through which ideas change, we 
know something of the process. What we do know serves as a basis for scientific'' 
educational methods in extension work, 

“Scientific workers in this field ar© in. general agreement that, with the 
present state of knowledge o£ culture and cultural development, one culture 
cannot be forced upon another. Develop meat has to take place from within, and 
cannot be forced from without. 

■ “This point of view was beginning to influence social scientists ia agriculture 
before the outbreak of the war. The International Congress of Agricultural 
Economics, an- international, non-governmental organization, has don© much 
toward bringing about common understandings and a world view with reference 
to the social find economic forces in world agriculture. At the fifth and last 
International Congress, held at Macdonald College in Canada in 1938, the founder 
and president, Mr. Leonard K, Elmhirst, in his opening address said:~ 
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Institute has achieved for itself a position of distinction and recognition, not ■ ■ 
only in this province, but in the rest of India, and outside as^ well. The several 
departments . in the mens 3 side of the Institute are in a flourishing condition and - 
the applications for admittance are exceeding the ability to admit by a largo 
margin because, of lack of hostel space. The foundations have been broadly 
and soundly laid, Graduates of the Institute are serving well their country and 
their Alma Mater in many parts of India. The plans for Expansion "will bo 
faithfully carried -out, and .it is certain that the Institute will, continue to grow 
on these" foundations. God. grant that its service may bo blessed in the future air . 
it has been in the past ! 

The foundations of the Home Economics Department ‘have 'been' much more- 
recently laid, but here too, through the consecrated energy and enthusiasm of 
Mrs. Higginbottom, this department is now attaining* young* womanhood. It is-4f 
one of the most important of all of the services' which this Institute ean and does 
render. How greatly the homes of India may profit by such training as is 
given to young women in the courses offered (and to be further developed) is not 
difficult to imagine. Let me assure Mrs. Higginbottom on behalf of the staff 
and well-wishers of the Institute that everything will be clone to conserve 'and 
develop the best interests of this department.. And let me assure both Dr, and 
Mrs. Higginbottom that the Allahabad Agricultural Institute will hold in 
respect and reveranee for aye the memory of the great service they have 
rendered to India. 

And now for the future ? Asa new Era is about to begin for this Institute? 
and as we look forward to the challenge of the days ahead, we contemplate the 
development of an extension service, together with suitable training in rural 
sociology, group psychology and cultural anthropology for the preparation of 
these liaison officers who are to take out good news in agriculture and home 
economics and bring back sometimes good, oftentimes perplexing, news from 
the people whom they, are serving. There is no question but that the remarkable 
advance made in rural life and in agricultural production in Canada and the 
U, S. A.' is largely due to the fact of this co-operative extension service between 
the farm and its home, and the sources of expert knowledge the agricultural 
college research station. 

*ln most agricultural colleges the world over one Suds a remarkable 
spirit of democracy and of consecration to work* The Allahabad Agricultural 
Institute has been blessed with this spirit, and I think that one^can safely 
• say there is an additional factor in the atmosphere here .which is notable 
namely, the sense of missions, or in other words of responsibility to oao's 
country and one’s people. Let me assure all concerned that now is the 
time to capitalize on this spirit, especially as there will be-. so many demo* 4 
.bill zed soldiers m addition to the regular students , who sr© coming her© to be 
trained ^ in scientific agriculture who will .return to their villages and be 
able to increase, their yields. This sense of mission ought to be characteristic of 
a missionary Institution* I hope it becomes more and, in ore. characteristic.. 
not only of this institution, but of all institutions in this great land of India. So, 
as a missionary Institution we feel that it Is our very special responsibility to 
reach out even Into the most remote and most difficult places In order to help 
save ih© “forgotten man and his family 33 . We have a vision of a very different 
India fifty years from now, but it is only as the weakest link, namely, the most- 
illiterate as well as the most literate, is reached and strengthened that" this la ml 
will beoome truly happy, free .-and have abundant life. And w© recall with 
gratitude the words of Jesus Christ, our Master, when he said, “I cam© 'that 
they aught have life, and that they might have it more abundantly.” 



By 

John A. Manawwae, 

• Provincial Marketing Officer, U, P 8 
IH s f EOBUCtOE Y* 

In the year 1943 a considerable fall in, the number of eggs graded at some 
4 of the Agmark Egg Grading Stations and the prevalence of abnormally high 
ices of poultry, and eggs in the important consuming centres of the province 
the TLP. Marketing Staff to conduct a rapid survey with a view to studying 
•• the actual position' of th© poultry industry in the province. A number of irnpor- 
• taut consuming, assembling and producing centres were visited and various 
agencies in the chain of marketing of poultry and ©ggs were interviewed, for 
th© collection of relevant information in respect of the scarcity of these corn- 
modifies and high prices. The investigations showed beyond the shadow of a 
doubt that the causes for the scarcity and high prices were : 1. a great increase 
in the demand— both civil and military, and 2, an alarming decrease ia the 
production of poultry and eggs all over the province. 

The increase in' the civil' demand was not . as great as the increase in the 
' military - demand. The military demand had increased many Jimes and not 
only that but it was anticipated that with progress of th© "war it will increase 
much more. 

1 The requirements of some of th© cantonments as compared to pro- war days 
had gone in some oases as much as 100 times. The military contractors failed 

■ to supply poultry and ©ggs in a number of places on the contracted prices. The 
prices rose 50 to 100 per cent and in many cases still higher and the purchases 
had to be made from the civil markets and. even then the military demand could 
not he met. 

The situation was further aggravated by' the conduct of the military con 
tractors. They resorted to indiscriminate purchase of female and male birds alike 
.The good laying female birds wore purchased at high prices for table purposes 
The' country side, in the province, was being denuded of good poultry and it was 
apprehended that a stage would soon be reached when the province would be ' 

■ faced with .total depletion of its poultry. 

. . • In order to avert the crisis it was, therefore, imperative that a scheme should 
be * launched which would not only conserve the good poultry of the province but 

■ ♦will take up increased production and develpment on the on© hand and meet th© 
abnormal' military demand on the other. Th© increased civil demand was also 
not lost sight of, but it was not to bo taken up till effective measures had been 
adopted for meeting the military demand which was to have priority on account ■ 

' of the war. 

Initiation of the U. F. Military Poultry Development and Marketing 
Scheme and Agreement with the Central Command. 

In- a- series of meetings hold between the representatives of the U. P. Govern® 
ment 'and of the Central Command at Lucknow, the XT. P. Military Poultry 
Development and Marketing Scheme was carefully scrutinised and necessary 
changes made. The scheme was finally sanctioned on February 1, 1944, in a 
meeting held at the headquarters of the Central Command, Agra, wherein 
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presentatives of the U. P. Government, and of the Central Command were 
©sent under the chairmanship of Major General, Ineharge, Administration, 
ntral Command, Agra. The scheme was to run under the general supervision 
^ d control of the Director of Animal Husbandry, II. P. 5 Lucknow and under the 
direct charge of the Provincial Marketing Officer, United Provinces, Lucknow. 
According to the terms of the Agreement the scheme was to run for 8 years on a 
no profit no loss basis. The U. P. Government was to meat the recurring and 
non-recurring expenditure of the Government Central Poultry Harm , Dilkusha, 
Lucknow and the non-recurring expenditure of the scheme, while the army was 
to bear all the recurring charges, m&. 9 R s 1,38,000 for the first year, Es<. 1,80,000- 
in the second and Bs. 1,75,000 in the third year. The U. P. Government was to 
hand over the entire produce of the Scheme with the following minima 

20 per cent, of the 1943 fowls requirements in the first year. 

. 30 per cent, of the 1943 fowls requirements ia the 2nd year. 

. 50 per cent, of the' 1913 fowls requirements in the 3rd year. 

; 75,000 eggs weekly on a graduated scale. 

The Central Command was also to place an Imprest Advance of Rs, 1,00,000 
at the disposal of the U. P. Government for day to day financing of the scheme 
which was to be recouped 'weekly. 




Aims and Objects of the Scliesn©. 

L To incmse ike production of poultry and eggs as fad as possible to meet ike 
immediate abnormal military and civil demands: — The first step in this connection 
was to take over the poultry farm at Dilkusha, Lucknow, from the XT. P. Poultry 
Association which was a Government aided body. In the executive committee, of 
the IT. P. Poultry Association held in the month of October, 1943, the Director 
of Veterinary Services, the President of the Executive Committee, explained tha 
object of the scheme and requested the Members present to agree to the transfer 
of° the farm to the XT. P, Government at least for the duration of the war and to 
this the members gave their consent. Prom the 1st January, 1944, , the poultry 
farm at Lucknow, now called the Government Central Poultry Farm, Lucknow, 
was taken over by the, XT. P. Government. This farm became a big commercial 
hatchery for the large scale production of egg s and birds for stocking' the 10 
branch and subsidiary farms, which were opened subsequently in the scheme. 
The fanu was- considerably extended for the rearing of these birds and by the 
end of March, 1944, about 4,000 chicks were hatched ’at this farm. 

The new scheme was to function in two concentrated areas where there were 
good prospects for poultry development. These two areas were called the Morada* 
bad Zone and the Fyzabad Zone. Each zone was to have one Branch Farm 
consisting of 10 pens o£ birds and 4 subsidiary farms each having 5 pens of birds.- 
A pen is mad© up of 10-12 hens and 2 cocks. The following centres were selected 
in these 2 zones for these farms : 


(1). Moradabad Zone : Branch Farm at Moradabad and subsidiary farms 
at Amroha, Nagina, Bilari and Sambhal and (2) Fyzabad Zone ; Branch Farm at 
Fyzabad and subsidiary farms at Parfabgarb, Sultanpur, Shahganj and Budauli. 

It took some months to establish these farms on account of the delay in the 
procurement of constructional materials. All these farms have now been estab- 
lished and they are commercial hatcheries for the propagation of improved birds 
and also serve the purpose of ocular demonstrations . 

■ On account of the poor economic condition, of the poultry keepers in the 
rural areas, experience has^hown that by the distribution of improved eggs 
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* there is. considerable wastage and, therefore, the general policy laid down in the 
scheme is to hatch and rear chicks 3 to 4 months and then distribute them to 
the .village poultry keepers. These birds are distributed on exchange basis, 

■ one improved bird in exchange with a country bird preferably a country cook. 

The increased production is also done by distribution of. improved eggs 
.when they are a surplus or when it is not possible to hatch them at the Central, 
Branch or Subsidiary Farms. 

. Another step taken for increased production is that the Poultry Staff is to 
carry on extensive propaganda and publicity for the hatching of the country 
■birds as well. This has been successful in most of the centres and price factor 
'-.has also given great impetus to increased production in this manner. 

Gazette Notification No. 632/XIII-D-58-44, dated May 13, 1944 from the 

* Animal Husbandry Department, IJ.P., prohibits more than' 25 per cent female 
.. birds to be transported in any consignment despatched by rail, road or river. 

The object of this notification was to conserve the stock of female birds in the 
rural areas for increased egg production. 

The U.P. Government also promulgated a Poultry Control Movement Order 
{vide Notification No. 5 45/XII-D-58-44), published in the Government. Gazette 
of the United Provinces dated May 20, 1944, banning the ©sport, of poultry 
and eggs from the province without a permit. The Order is reproduced below : 

1. Fyz&bad 

2. Jaunpur | Senior Poultry 

3. Barabanki y Inspector, <*In QX ©rci 3 e of the powers conferred by 

4 ’ bultanpur j Fyzabad. rule 81 (2) (a) of the Defence of India Rules, the 
5. Partabgarh J j Governor of the United Provinces is pleased to 

„ % order that no person other than the office noted 

I Lucknow ^ j Provincial „ against each of the 12 marginally mentioned dls- 

7. Rae Bareli Marketing ^ ^ > tricts shall export poultry from any place in these 

8. Bakraick y Officer, United districts to any place outside them whether by rail, 

9. Gouda Provinces, road, river or any other means. Poultry is defined 

10. Badaun Lucknow. a3 including fowls, chicken, ducks, geeses, and 

Senior Poultry J 
Inspector, | 

Moradabad. j 

Possibilities for immunizing the birds against the Ranikhet disease, which is 
a “biig«b©ari ? of the poultry industry, have also been explored. The entire stock 
of the Government Central Poultry Farms Lucknow (about 3,000) which has 
been distributed to the Branch and Subsidiary Farm and the development 
villages was vaccinated. It is the biggest experiment of its kind ever undertaken 
and the-fesults are keenly awaited. , :■ ^.y.; 

In order to meet the demand for trained personnel in poultry keeping on 
modem lines, a three months 9 practical course has been started at the Govern* 
ment Central Poultry Farm, Dllkusha, Lucknow, Besides, a few honorary 
wo.rkers are engaged at the Central, Branch and Subsidiary farms as apprentices. 

To avoid losses due to staleness during hot weather, defertilization experi- 
ments have been conducted by the Central Command, at Agra. Three deferti- 
lizing apparatus have been supplied by the Central Command, Agra, for trial. 
By defertilization egg§ can be kept for 8 to 7 days in the hotest weather without 
going bad. These . defertilizing apparatuses will ba tried at the Government 
Central Poultry and Egg Godown, Lucknow, and at Suliaapur. Sultanpur 
is the biggest collecting centre giving 8,003 to 7,000 eggs per day and the 
transport from Sultanpur to Lucknow on account of transhipment at Fyzabad 
takes longer time than other centres and eggs have to travel through the day,' 
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It is also proposed to take up piokling of eggs and have a specially designed 
truok for the collection and transhipment of eggs during the hot weather. 

2. To organize collection and marketing of Poultry and eggs to meet the Military 
demand in Lucknow and Jhami Military areas :~For the organisation of collection 
and marketing of poultry and eggs to meet, the Military demand, 12 districts 
out of 48 districts of the province were allotted to the scheme. Out of 
12 districts 7 fall in the 2 zones, ««., Moradabad Zone consisting of Moradabad 
and Bijnor, and Fyzabad zone consisting of Fyzabad, Sultanpur, Par tabgarb, 
Barahanki and Jauupur. 

The 5 districts Rae Bareli, Badaun, Bahraioh, Gonda and Lucknow were 
outside these zones where on account of shortage of improved poultry and eggs 
no development work oould be carried on and only existing supplies were 
oolleoted and handed over_ to the military department. On account of heavy 
oivil demand the district of Luoknow was left free and no supplies of eggs and 
fowls were taken for the military from the Lucknow district. 

All these 12 districts allotted to the scheme are closed districts. The movement 
within a distriot for meeting the local demand is free, hut no eggs or fowls can 
be exported from these districts, even within the Province, without the recommen- 
dation of the Provincial Marketing Officer, United Provinces, Lucknow, an 
officer inoharge of the scheme, or of his representative. The offtakes of poultry 
and eggs are taken by the Poultry Staff in the scheme. Round about a poultry 
development centre 4 big villages or 4 groups of villages are selected where 
the offtakes are purchased directly by the supervisors through the kamdars 
at-/ 1/-, -/1/3 and -/1/6 per egg and fowls at Re. 1/- per lb. live-weight. In 
these very villages the improvement work of poultry is concentrated and, there- 
fore, efforts are made to purohase all offtakes of poultry and eggs of these 
villages at these prioes. These prices are gradewise which are : — 

1| oz. or above ... 0 1 6 

1£ oz. to If oz. ... 0 1 3 

Below l 1 oz. ...0 10 

These grade- wise prices prove a stimulus to the village poultry keepers for 
taking to improved poultry. 

Outside these villages, where the Poultry Staff cannot reach, areas are 
allocated to local egg collectors who are allowed to collect and bring egg s and 
poultry to the purchasing centres. These local egg collectors purohase eggs 
at a flat rate of -/ i/- par egg and sell to the purchasing centre at -/!/-, -/1/3, 
and -/1/6 the difference being their profit. Fowls are purchased at the Centra 
at Re. ij- per lb. (live-weight) while the contractors are allowed to purchase 
at -/14/- to -/ 15/- per lb. (live- weight) and sell to the centre at Re. 1/- 
(live-weight). 

From the above, it is evident that efforts have been made not to ousi- 
any body from the egg and poultry trade but to control their activities in 
in such a manner as would ensure a fair price to the producers. A few egg 
collectors or contractors who are ousted are employed as kamdan—Q&oh. centre 
having 6 kamdars besides poultry attendants, etc. Thus no one in the egg 
trade has been deprived of his livelihood. 

All the eggs and poultry purchased at the centres are assembled at the 
Fyzabad and Moradabad sub-depots and Government Central Poultry and Egg 
Godown, Ohandapur House, Latouohe Road, Luoknow, from where they are 
handed over to the Military after testing and grading. The Fyzabad and 
Moradabad sub-depots only supply small quantities while the main supply 
centre is the Government Central Poultry and Egg Godown, Ohandapur House, 
Latouohe Road, Luoknow. 
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From Lucknow, supplies are made hy tlie Military department to the 
Luoknow and Jhansi areas and also to Nainii&l, Lansdowne and Dehiadun, ©to., 
if there is a surplus. * 

The price paid by the military department for eggs and fowls have bean 
gradually reduced from quater to quarter. To start with these were : — 


Eggs : 
Grade I. 
Grade II. 
Grade III. 


Rs. a. 

. 1 14 
. 1 II 
1 8 


P. 

0 

0 

0 


per dozen 


Fowls at Re. 1-8-0 per lb. live-weight. 

At present these are as follows : — 

Eggs : Rs. a. p. 

Grade I. ... 1 10 0 

Grade II. ... I 8 0 

Grade III. ... 1 8 0 

Fowls, at Re. 1-6-0 per lb., live-weight. 


3? 


per dozen 


These priees are Ex-godown or delivered at the Military Hospitals. 

3. To carry on development of poultry scientifically and systematically as a long range 
policy for the post-war period by improving the local breed of poultry and me of eggs : — In 
formulating the scheme the long range policy of post-war days has not been 
lost sight of. The two zones where the development work is concentrated are 
centrally situated to cater for the important consuming centres in the United 
Provinces and Delhi. The Fyzabad zone consisting of the districts of Fyzib id, 
Partabgarh, Sultanpur, Barabanki and Jaunpur oaa easily cater for the 
important consuming centres such as Luoknow, Allahabad, Benares and 
Gawnpore and the Moradabad zone consisting of the districts of Moradabad and 
Bijnor can easily cater for Moradabad, Bareilly and Delhi. Even in the post- 
war days collection and marketing from these areas will be an economic 
proposition. 

During.the present time “quantity” is a slogan, but in the post-war days 
“quality” will be in demand. The policy followed in the scheme is to concen- 
trate all development work ia selected villages round about a poultry farm. The 
improvement is beiug carried out in two ways : — l. By grading up the present 
indigenous stock and 2. By the introduction of pure bred improved breeds 
both male and female village-wise. 

All the poultry keepers of development villages are persuaded to become 
“Registered Poultry Keepers” on payment of Re. 0-4-0 fee per annum. There are 
certain conditions laid down for the registration of poultry keepers— the chief 
being that they will not keep any country or cross bred cocks. In exchange 
for these country and cross bred cooks or on payment of Rs. 3 they are given 
pure bred cooks of improved breeds. In one village only one breed is distributed. 
Besides, they are given pure bred both male and female birds and eggs for 
hatching at a concessional price of Re. 0 2-0 each. The full price of purs bred 
birds at. the Government Central Poultry Farm, Dilkusba, Luoknow, ranges 
from Rs. 12 to Rs. 15 each and, for eggs Rs. 12 per setting of 15 eggs. The 
difference in price is being subsidised hy the Milatary department in the scheme. 

Thus it will he seen that great care has been taken to provide for the 
permanent improvement of the poultry industry of the province in the scheme. 
Not only large sized improved eggs will be available at competitive prices for 
important consuming centres of the province and Delhi but the Poultry Industry 
also will be built up in the development villages selected in the scheme. 
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As work progresses, it is proposed to dose these villages to ' the trad© so 
that outside' birds may not enter and crossing will b© avoided. 

_ Since some of the improved breeds do not become broody, the difficulty of 
hatching eggs of village poultry keepers can be got over by arranging for their 
incubation at the poultry centres where two to sis incubators have been provided 
for. 

It Is also proposed to study the Chinese method of hatching in, paddy 
straw which is reported to be successful on the farms of the 14th Army. If the 
reports are correct, it may be possible to introduce this method with some modi- 
fications in the villages. 

Progress of the Scheme- 

Th© supplies of fowls and eggs made through the scheme to the Military 
department during th® last three quarters (April to December, 1944) and the 
income earned are given below 

hi Quarters ( April to June , 1944). 

Eggs I Grad©, 58,059 Fowls and other birds 

II Grade. 2,86,053 Number 19,407 

III Grad®, 2.87.889 Poundage 58.900.198 


Gross receipts 
Purchase prie< 

Net '.Receipt 


2nd Quarter (July to September, 1944). 

87,293 Fowls and other birds 
»*. 4,65,246 Number 
3,79,214 Poundage 


I Grade 


12994245 


Gross Reeei 
Purchase p; 


Net receipts ... „ 89,17444-6 
3 rd Quarter (October to December, 1944.) 

1,00,964 Fowls and others Ur 

... 7,95,827 Number 
... 4,17,560 Poundage 


I Grade 


Grass receipts 
Purchase price 

Net receipts 
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Total Supplies and net income for three Quarters (April to December, 1944). 
Supplies. Net Income 


Eggs 

Fowls and other Birds 
Poundage 


28,27,075 1st Quarter 
1,06,402 2nd „ 

2,98,693,933 3rd „ 

Total not receipts 


... Rs. 62,514-4* 
... „ 89,174-14-6 
... ,,78,796-1 

Rs. .2,30,485-15-7 


Besides the above 328 ducks, geese and turkeys (receipts Rs. 6,312-11) 
also supplied at the special request of the Deputy Assistant Directors of Looal 
Purohase, Lucknow and Bareilly regions, for the Christmas Fare. 

From the above statement, it is evident that the scheme has been a great 
suooess. The total recurring expenditure for the whole year is Rs. 1,38,000 
while the total net receipts accruing from the scheme for 9 months are 
Rs, 2,30,485-15-7, i.e ., there is already a net profit Rs. 92,485-15-7. 

Out of a total recurring expenditure of Rs. 1,38,000 it is also anticipated 
that there will be some saving at the end of the year. 

Extension of the Scheme. 

_At the request of the Central Command the Second Phase of the extension 
of the soheme comes into effect from the 1st April, 1945. This extension will 
meet the major portion of the demand of the Bareilly region. Four more distriots, 
vis., Shahjahanpur, Hardoi, Lakhimpur-kheri and Azamgarh are being added to 
the scheme. In place of Lucknow which has become a semi- controlled district 
the district of Basti has been substituted, 7 more Branch Poultry Farms— -5 in 
new districts and 4 in such old distriots where they were not provided originally 
are being established. With the extension, it is proposed to give to the military 
department the total supplies of 1,25,099 eggs and 7,009 fowls weekly. 

Scheme for Meeting the Civil Demand. 

With such large offtakes in the soheme the supplies for civil consumption 
in some cities of the area wherein the soheme is in operation is likely to be adver- 
sely affected. To make up the likely shortages, at a meeting held at Agra 
6th November, 1944, the Central Command have agreed to give over any surplus 
to the extent of 50,000 eggs weekly at cost price ex-godown for civil consumption. 
This quantity will be distributed for civil consumption at important consuming 
centres like Lucknow, Bareilly, Nainital, Dehradun, Shahjahanpur, Cawnpore, 
Moradabad and Fyzabad, and a machinery is being set up for its effective distri- 
bution at these places. 

For this, it is also proposed to treat the districts of Sitapur, Pilibhit, Luoknow, 
Bareilly and Nainital as semi-controlled districts. Neither any military contrac- 
tor nor the staff of the Poultry Scheme will operate in these districts. All the off- 
takes of poultry and eggs in these districts will be distributed through trade 
channels under the control and supervision of the Provincial Marketing Offioer, 
United Provinces, Luoknow, to the above named consuming centres and this will 
be in addition to the quantity available from the scheme. 

It is also proposed to license all the egg and poultry collectors in the 16 
distriots allotted to the soheme and the 5 garni- controlled distriots wherein the 
produce will be distributed through the trade channel, • 
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equitable SrtribSioTSfpJultJj tad e^s of' vf t0 os /*™« 

and for other oonsumin» oentref f A - ?° ? tbe balance of the military demand 

Egg Grading Station “whfah are f t , hrou ? h A ?“ark 

province. U b s opened at important places all over the 

in fcW ai&flltelT * t Wi ? We ‘ ? ri0 ‘% olvil demand 

military hospitals are full v- m«f „ n ^ rt S< !^ 0m -f, f ,n< ? , UQ t d the requirements of the 
consumption 7 “° f ° wIs wiIi b ® fcakea the\cheme for civil 


A BRIEF REVIEW OF THE 

extension of improved varieties of cotton 

IN THE UNITED PROVINCES * 

By 

M. A. A . Ansari, M. Sc., Acting Economic Botanist (cotton paddy, & eabi 
cesials) TO Govrrnmbnt, United Provinces 

kKSSe 3S&~ v s m* 

AeToenS 

industry to have degenerated in Suv’ If beIil b ^ tbe tuning 

area have been several and have been ver /well summariSf 8 r° T n\r dGcline in 
who says : “Among the onuses oon'tribnfin * armed by J. B. Hutchinson, 

competition of other oa«h crons notahL °* * tbe rsd u°tion in area are the 

“WhUetCe 6 * ° f ~ years ° f ad ™*® weathef "oondit i'ons” H?/ 0 *** &"», 

founded for the bulk, of !L’!S7in t° M ”**&«« to be Jell 
applies with muoh more force tc/thn Rniiriy^ 21113 boa ^ cotton tract, it 
Harpalpur-Jumnapar stvles and l / 1 udeikhaud tract which supplied the 

? U n b f°^ n , t0 tbe trade as ’Chandausi ^Kashiour ° a d" 0 at bhand and Western 
bulk of which consisted of fine Hated but W “Sin- 1 ,^ adbo £ T an J styles, the 

viJf P T 8 - ^ pes of suitable habit combined wifi, Th ^ tb8 abseQce 
y eld and ginning percentage the material eannm; " aesira bla Imt characters, 
been the introduction by the cultivators cfs/ff ? esp , onse to low prices has 
but high ginning cottons from the west of tht pf ^ ® arl7> . °° arse linted 

local finer linted strains.” * ihe p rovmo8 in mixture with the 

of the^nills for ooftras 1 o^hig/spinfin^/// 1 " 10 ^^! 11 tbe . ar ® a tbe demand 

for short stapled cottons wsuLg f n thT nollv^fT ^ a hMgU markets 
curtailment of area under the U. P. g ‘Ben*als’ P Th« ‘ft t H, Gov ® rnm0nt for the 
is also expected to result in further reduction of j? ¥ ore Food ’ campaign 

j Since the year 1905 several a ttlmTZ , Sh ° rt sfcapled ° ot ^ 

ind ex teusmn of the cottons in the U P *Dr /° r , tbe improvement 

pprove the indigenous types by hybridizing fhJI' ^ dieabe (1905) undertook to 
£j f ^ as ooutmued by his successor Rd Sfhih ^ th oot t° Q s- This 

Bult of this, a few strains which were sunerior^T & Pam Parshad Singh. As a 
■ions were evolved. Out of theT S " G imZ^O^ ^ BmgaV 

f vji and 0.402, gave very good 
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results. 0.402 was recommended for cultivation with irrigation almost all over 
the province. After the opening of the Sarda Canal, a zone in the Hardoi-Unao 
districts was selected for concentrated efforts for the extension of 0.402. A 
definite scheme for seed distribution and extension of this variety was launched 
in the year 1934 to which the Indian Central Cotton Committee contributed 
financially. The results of this scheme were, however, disappointing. Th© 
main reasons which contributed to ^ th© failure of this cotton were a series of 
unfavourable ^weather conditions, failure in the timely supply of canal water, 
severe competition with sugarcane, the more paying cash orop of the locality 
and_ th© comparatively lower ^ yields of this cotton under cultivators, conditions. 
Th© maximum area that this cotton could reach was 3,500 acres during th© 

. year 1933-34. ; 6 

# Simultaneously with Dr. Leak©, the late Sir Bryce Burt took up th© puestion 
of improvement of th© IT. • P. cottons by acclimatizing American types. He 
succeeded in evolving superior strains like O.A. 4 and O.A. 9 and made strenuous 
efforts for their extension in Oawnpore, Etawah and Mainpuri districts. High 
prices for cotton during the last Great War (1914-18) helped this movement 
considerably and the area under these types reached to about 8,500 acres in th© 
year 1921-22. On account of the insufficient irrigation facilities and the high 
incidence of leaf rollers, however, these varieties did not make much progress and 
gradually disappeared from cultivation. 

.Near about th© year 1921, Burt isolated a fin© liaised strain, J. N. I., from 
the indigenous cottons of Jalaun, for Bundelkhand tract, but that also, after a 
number of years of extension, lost its attractive features and ultimately dis- 
appeared altogether from, the field as a pure crop. The maximum acreage 
that this cotton could cover was about 2,000 acres in th© years 1924-25. 

In the western districts, where cotton is a major kharif orop, Dr. A. E. Parr 
worked on entirely different lines. Encouraged by th© high prices which were 
obtainable during the last Great War even for the very ooarse-linted cottons, he 
selected a strain, A, 19, which on account of good yield and good ginning spread 
all over the U.P., and was greatly responsible for deteriorating the quality of even 
those finer stapled indigenous types which were known to the trade as Kashipur, 

. Ohandausi and Harpalpur styles. The Indian Central Cotton Committee, there- 
fore, recommended that its cultivation should be restricted to the Western dis- 
tricts of th© province only. Th© maximum area that it reached was 80,000 
acres in the year 1930-31. It has now been abandoned as undesirable. , 

■ ■ In th© year 1919, the Indian Central Cotton Committee, recommended fora 
' detailed survey of the indigenous cottons of th© U. P. Accordingly, some parts 
of Rohilkhand and # Western districts wer© surveyed and a strain 0.520, was 
extracted from the indigenous cottons of Saharanpur. The strain is a promising 
. one. Th© experiments carried out in Government farms and in cultivators* fields 
aU over the province, during the last five years, have proved its superiority over 
unimproved cfei cottons both in yield and quality. The yield of kapas per acre of 
this variety varies from 6 mds. 19 seers to 9 mds. 30 seers, under unirrigated and 
irrigated conditions respectively, that is a maund mor© in both oases than th© 
yield of dm cottons. Th© highest area that this variety reached was 34,449 . 
'aerts in the, year 1938-39. During th© year 1841-42 however, th© area amounted 
to 22,722 acres only. This decrease was primarily due to the drought experien- 
ced during th© season, which’ resulted in the failure of this cotton at most of the 
places where water supply was not adequate. Th© variety gives an increased 
profit of Bs. 15 per acre over unimproved desi, 

la view^ of the. demand of th© local mills for cottons of high spinning value 
and the additional facilities for irrigation now available, fresh impetus to the 
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cultivation of American Cottons was given in the year 1936-37 and Perso- 
Amerioan, a single line selection from the material imported from Persia (Iran) 
was found to he promising. The experience gained in the Government Cotton 
Researoh Farm, Raya, (District Muttra), during the last several years has shown 
that it out-yielded even 0.520, the improved variety of desi cotton, under irrigated 
conditions. It yields on an average 10 mds. 9 seers of kapas per acre, that is 
about a maund and a half more than the unimproved dm. With a ginning 
percentage of 32, and a staple length of 0.88” it is oapable of spinning up to 31 
maximum warp oounts. The variety fetches a premium of Rs. 2 per maund of 
kapas and a profit of about Rs. 19 per acre over desis. The area under this variety 
has now reached from almost nil to about 8,500 acres, during the last 3 years. 

At present 0.520 and Perso-American are being reoommended for general 
cultivation by the Agricultural Department. Pokharayan (District Oawnnore) 
provides a ready nuyer of kapas of C. 520 and Perso-Amerioan cotton in Mr J N 

ioll , e S a g “ nm .§' laoto fy over there Mr. Oooolas distributes the seeds 
of 0.530 and Perso-Amerioan cottons to the cultivators who sell back the bum 
to him at a premium. While in the year 194041 Mr. Cocolas gave a premium 
of Rs. 1-8-0 for Perso-Amerioan, and annas 8 for 0.520 over the ded, in the 
following year had increased the premium to Rs. 3 for Perso-American. 

Perso-Amerioan also commanded a very good market, in TTiWi m, 


fruit geowing and the keeping of bees. 

By 

W a B. Hayes* 

Horticulturist, Allahabad Agricultural Institute* 

Will the keeping* of bees help the fruit grower on the plains of India to 
secure better crops of fruit F An affirmative answer to this question seems to be 

■ implied by Mr. R. N. Muttoo in his article* ‘Keep Bess for More and Better 
Fruit 5 , published in the January, 1945 issue of the # Allahabad Farmer/ The 

, ' author does not limit his remarks to any group of fruits, although the ' careful 
reader may notice that his illustrations are all taken from the temperate fruits. 
As the magazine has a wider circulation on the plains, where these fruits are 
. -not grown to any great extent, it might have been mor© # fair had it been 
indicated that the article applied to temperate fruits, and that it was not known 
to what extent it applied to those more commonly grown on the plains. The 
advertisement of the Indian Bee Jamal in the same issue is not only misleading 
in the same way, but contains a statement that all progressive modern fruit 
growers of the West find it profitable to keep bees in their orchards. This 
statement is not true. It would be difficult to find a more progessive group than 
the citrus growers of California, very few of whom keep bees. 

The question seems to deserve further investigation, for no means of inoreas* 
ing production in orchards should be neglected. If it were obvious that the 
orohardist could justify his keeping bees by the amount of honey produced, as is 
frequently the case in temperate regions, then it might be said that until it is 
* definitely known that bees are not required, they should bo kept. . Unfortunately, 
the keeping of bees on the plains seems to require considerable skill, and in very 
few instances thus far has it proved profitable. The types of be© found wild are 
t not easily domesticated, and the domesticated bees have many enemies. One 
marvels at the way in which promoters of rural reconstruction, advocate bee- 
keeping as a village industry, apparently oblivious to the many difficulties 
involved. 

The question of the desirability of keeping bees to aid in pollination may be 
divided into two parts. Is pollination needed and likely to be improved by 
the presence of bees, and are wild bees likely to be present in sufficient 
numbers? It is recognized that sufficient evidence is not present to answer these 
..questions in relation to all of the fruits of the plains. Obviously, bees are of no 
. importance in the case of those plants normally pollinated by wind or by other 
insects, or of those producing fruit without pollination. 

Th© mango' is, by far, the most important fruit on the plains, and in this 
' 4 cage the situation is not entirely clear. Burns and Prayag in Bombay found 
that the iowers were visited by many insects, especially flies, but that artificial 
cross pollination produced fruit only rarely, and that lowers from which insects, 
were excluded often set fruit. It therefore seems doubtful if the bee # is an 

■ important agent of pollination in the case of the mango. Th© problem is not 
.very acute, however, for it is well known that s poor crop of mangoes results 

■ from insufficient flowering or from adverse weather conditions or insect attack. 
There is no evidence that lack of pollination is an important factor. 

Probably, second in importance in India is th© banana. ^ Th© commercial 
’ varieties are seedless* and ■ may require no pollination. It is frequently th© 
practice to remove the ‘heart* of the bunch after the fruit has set, and before the 
staminat© lowers have opened. Unless attacked by disease, each pistillate lower 
'devtldps into a fruit. There thus seems to be no pollination problem here, , 
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Several citrus fruits are. widely, cultivated, and the flowers of all are very 
popular with bees, and some of the most delicious honey is produced from 
the blossoms of orange and other citrus trees. Pellet, in ‘American Honey 
Plants 5 , refers to two apiaries at the Atwood grapefruit ranch in Florida, where 
‘th'-y^hold that the trees bear a larger number of fruits since the bees have been 
kept in close proximity’. Frost in Chapter YIII of Volume 1 of 4 Th.a Citrus 
Industry,’ edited by Webber and Batchelor, a very authoritative book published, 
in 1943, discusses the question at some length. He says on page 78% ‘Webber,,, 
concluded that in varieties with good pollen the pollination probably is usually 
adequate for satisfactory setting of fruit, even if no bees or other insects are 
present....,, The evidence available... indicates that pollination by bees is probably 
a negligible factor in the production of citrus fruits, at least of the varieties 

commonly grown in California The flowers produce an abundance of nectar 

that is especially desirable for honey production, but the presence of the bees in 
the orchard seems to have no significant effect as a rule on the crop of fruit/ 
Frost points out that bees ar@ needed to secure large crops o£ one variety* the 
Clemantine mandarin, but does not state whether more bees ara needed than are 
normally present. H© also points out that in some varieties’ with few or no 
seeds when self-pollinated, cross-pollination causes increased seediuess, and is 
therefor© undesirable. Evidence regarding the citrus fruits in India seems to bo 
lacking. 

The guava fruit contains many seeds, and pollination is doubtless required, 
Nufflerous^bees may . be seen working the Sowers, but it is not clear what part 
they play in pollination. If self-pollination is the rule the presence of insects may 
not be required, for the numerous stamens produo© an abundance of pollen olosh 
to the stigmas. # In the United Provinces, at least, heavy crops are the rule, 
indicating that if bees are necessary they are normally present' in sufficient 
number. However, the question deserves further study. 

Gross-pollination is definitely required, in most of the commonly grown 
types of papaya, as the trees are monoecious, Thera seems to b© little evidence 
as to whether pollination is brought about by wind or. insects, or both, but 
in the United States it is considered that a moth is probably the principal agent. 
The possibility remains that bees may play a part, and that increasing' the 
number of bees might result in larger, better fruit in some cases, 

The date is also monoecious, and the need for pollination has been 
recognized for thousands of years. In all properly managed date groves this is. 
provided by shaking a few strands of male flowers over the female spadix and 
tying them in it % Wind and insects complete the process. -The writer has conic 
across no indication that bees are kept to aid in this process, which gives entirely 
satisfactory results. 

Pollination does present a problem in the case of the fig. European varieties 
are divided into three groups the common fig, which does hot require pollina- 
tion ; the Smyrna type which is pollinated by a very small' wasp.; and a few 
sorts which require pollination for the second crop, while the first develops 
parthenocarpically , # Indian varieties frequently fail to set fruit, and recent work 
indicates that artificial pollination produces the desired results. How to secure 
pollination remains a problem, but even the smaller bees are too large to enter 
the eyoonium, so cannot be expected to help. 

. Custard apples are also known to benefit by hand pollination, but it is 
not known whether an increased number of bees would serve as well. In the 
. ■ oase of a number of other fruits there is also the possibility that bees may 
.perform a useful function, and that successful bee-keeping in the orchard would 
result on better crops. There seems to be no evidence, however, that this is 
actually the case* ; . ■ 


I 
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• , * 8 desirable that any evidence which exists as to the value of bee-keamn- 

id °hote fruiN Fn^ T* that , bhe wl * ole lotion of pollination be studied 

m those hurts in which this has not yet been done. Until evidence is forth 

coming that more bees will help the orchards on the plains of India should ma 
no u rehain from advocating their keeping for pollination, and at the same time 
wish aJl success to the enthusiasts wh'o a?e striving to ov’ercome the odds agaius? 
u 9 bee-keeper on tne plains, so that delicious and nutritious honey may make a 
larger contribution to the food supply of the country ? 7 } 8 a 


PHYSIOS IN AQ-BIOULTUiiB. 

By 

S. 0. Bhatnagar, B. Sc. (Asa.), B. Sc. (As. Engr.) 

• • ' contribution made by Physios to Agricultural science 

is m the stuuy Oi. sons. The son is a complex mixture of solid, liquid and gaseous 
material. Mraera; and organic matter form the solid phase, wlter vary in - “n 
cnemieal composition ami the freedom with which it moves forms the liquid part 
filling a part ol the pore space The_ remaining porespaoe is filled by vapour 
1 he study of the mechanical behaviour, the laws governing water supply, move! 
mant and retention, affect directly the plant growth. rF 3 

Sir Humphry Davy (1813) was one of the first to study the physio ul properties 
of soils. Sehubler followed (1833) and wrote a bookmen sofl ^Xty S 

T-hA'ir* firmnAnru H<s tnmJ •/» - *j t ... . -J 


, on volume. j± e described the heat oapaoity of 
soils including the effect ot sunlight. This was followed by Schumacher (1864 
ivho stressed oohublers works. Much interested in air and water movement in 
soils, he advocated the idea cl capillary porosity. In 1877 Wollny wrote a 
monograph on the various soil properties affecting plant growth. He conducted 
various experiments by which he measured the interception of rainfall by folia-e 
and its effect on runoff and erosion m plots of various slopes, soils, and vegetation 
- 00761 conditions. studied thto various field operations, i e 9 plony hi" n g' ■ ou,l*i v&t- 
ing etc., in connection with their results on the plant and on the sol! About 
the same time some^ American scientists made outstanding contributions to the 
knowledge of 801 - Ihysics. Hilgard in 1873 made an elutriator for makia- 
sfft analysis. To help in water storage in soil Johnson (1877) advocated tillage 
practices. He studied capillary transmission and evaporation (He gave more 
emphasis to the rate of movement than the distance of travel findin- that water 
f ast0 J ™ m , 018t aad bi S Pore soils than in dry and small pore lolls. Kin- 
(Ibbd) found out the water requirement of various crops. He advocated the con- 
servation of water by means of dust mulches produced by tillage His theory 
oi dust mulch was based upon evaporation losses from columns of soil in contact 
with tree water surface. The conservation of moisture was due to tillage prac- 
tices by increasing the water absorbing oapaeity aud checking its escape by 
mfians of ftvanom+.ion and! sni <\n tk* . / - 


„ _ , MUXU. UULO OUiL 

moisture movement. Fatten made important findings on transference of he't in 
soils. From 1920 the interest in the physical properties was again revived Most 
outstanding works of the recent days are by Keen and Handbueh der Bodenlehre 
Ihe above is m short the history of the development of Soil Physios The 
modern soil physics is a growth of the past twenty-five years. It is very inter estiu- 
to note as how many loop-holes exist in a pure science when it is applied to prac- 
tical problems, and how strangely findings of one can be applied to another 
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Soil phy sists at Eothamsted worked out the mode of distribution of water aims 
with m a porous material, which was a problem of pure physics. The researches 
’ Physico-chemical properties of soil and clay which were solely 

worked as problems of soil physics have important bearing on the Ceramic iZ 
dustry, m the preparation of flour dough, butter, cheese and tooth paste making, 

Prom the physical point of view soil is a mixture of particles e£ aH sizes a«rt 
shapes and is generally referred to soil texture. Fine crave! ">rH\ ^ , * 

wM1 « W 

005 am, and below. This siiows the great variation fmm 9 n,., 9 *. 6 • °. U1 
particles. A soil material may he subdivided into fraction? accmdint ? n mU - t9 
of . lta constituent particles which is called the mechanical analyst The Set ^ 
mination of size of particles and the study or oilier nbw«ni 7 sik -- the detsr- 

£in° f int T tt0 SOil p « JSiSt but t0 EnS > neers and afiWoirrSiiSi^i 

Engineers who are mostly concerned with problems involving soils Prnisfrr.ni • 
of soli saving dams, irrigations canals, channels for drainage huldftln^ 
buildings having quite a hit do with texture of the soil In a mechanS 1 ^ 

ta determining II. Mtohl analysis i. beyond th.1S’rf l SiS,."•‘ hod ■ 

into mtaSuSmt olllffiritra ‘ohy°'or °°°noMal“lh v^M ofte ii s aMmded 
and chemical properties of soil are dependent m ! t ?' ¥ mj °f. t2 ?f Physical 
olay fraction* It has marked oolloSlactivE £l mfa ? , actwt 7 <>* the 
surface per unit weight of material JtT because of large amount of 

unweathered minerals which make the surface aotivitv Tow qUartz 0r 

found out that coarse silt (20 u to 5 a diaj possess ™ Jim A f Ml f oun they 
ties of course clay (2 u to 1 ,, a; T Possess only 1 / 1 ° of surface proper- 

oapaoity of colloid clay fess thaS 100m iT=l ?). 1/20 ° f tbe ab sorptiye 

Because 7 of the higher Moisture content' 1 they 9 hm6 and drain with difficulty, 
the hot season and cool ^ 

properties is the orumb formation which consist % m ° 8t in JP”tant of all the 
bonded together by electric forces associated iSw*' * h™ 7 * “dmdual particles 
surface and with the neighbouring ions Thnso •? C T r ^ e , d s Pots on the particle 
tom? dry waller .oil/caSTSeh?. wTi ° ' rl “ 6 tin. 

on such a soil. When wet such soils cannot ha S 1 ? 6 f ia ^ a . cro P is standing 
of the soil. 60118 cannot be worked without injuring the tilth 

resul^f^^goo^ipfaj? 116 ^' 1 ^^ 6 ^ ^ 0 P^ Tera nt condition of the soil which 
farmers look forward to grow crops suecesXll! V- T dltl0n whicb a!1 ^ 
of which the most fundamental is o^nrT * 1S ^ ecailse of many factors 

related to aggr.gat, Wfon ai„!°1 f TS » •• ,™7 ^ S e!y * 

Sandy soils because of tbe size of the e..; ,ssoelate *e lb* oo.lo.dal material, 
seldom in^bad tilth, but are Tory poor in sjing moS«an d faSfnSSi” 

lion of the soil. * iS foS is’Se'Sg “fnSU” ”b"“ ! '“ S 5° «■» *OT»ga. 

23SrS!£ tt«ro“ l tt ,*nd"?n„ 8 r“ i0 - "-P String 

dehydration. It is the decompositira of organic mft?? m , d . te , rIa . 1 wltb tb e help of 
the structure formation in place of organic ls ,. res P° n sible for 
the more rapid is the decomposition the better io tv. 1 ? 6 T ■^ ,ce ° rdm S' to Eussel 
at Indore that addition rorganic mattT iT" . struoture ' It has been found 
finally the crop yield, ^ improve orumb structure and 
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I«™^^^^S^“^^J‘™». 7 .. (1) Directly the plant 

ra^SSSy 1 !!; £ «“‘ r* ?£S5 

granulation and porosity .(2) IndfreoSvtht 7 ¥ root eicr ^ions develop 
changes the granulation 7 Extrf to mS ^ 0 matto 
certain soils such as laterite soils may be iron WW'? 6 mataria l in 

also aid m aggregation structure plan* rents °° lloidal lamina may 

barter. The roots give ofi 5 'nfnS a , na , s ° l1 c “ be imagined to have 
with the clay surface on wUoh Oa^^ndV'T u is “ iatimate contact 
hydrogen from the root is a positively ohamd ^ h6r8 , are absorbed. The 

fi charges on clay. These positive ions on So w d exchanged for similar 
;> complexes which are carried up the pW mi ?° root . s are syntheoised iu 

> o p .“nt iXto^dn ?’- 01 *• &i» p % s 

and e o 1Y . 6 / mt food of ^ioh it was origiSl?y n cl1i r uotet dltlJn lt dm&?a ra P idl 7 
TamahS aid" Sreenivasa^ Vive tkltno* •“ the f ° I!owi ^ - 

of the soil is ohanged because of f he oultivation'^S^^d 48 b ° W t +?. siruoture 

matter production f 2 \ T n „, Mm i .anon. w it decreases the orcanin 
leaohing. W bL/S «» I"»S“ 

of the mnoliamoal nunipulation ot tufsge impiemantB 0f ” °° *“ 1 ' (5) Baeot » 

«■ r? - 

that in a plot 66ft. by 83ft the dr®™ ho n’ • ^ 0 ^ aia sted they found out 
variation l of great V° ^ ^ “ a 
where it is essential to conduct the 5K competitive implement trials 
experiments show that addition of manures other 7h ? 7 “ am0m . eier sarTO y- Other 
bring about any change. They found out that fL^ , gani ?, . man ^re did not 
unaffected by the speed of the Jiltfvation An n! Wb f puI ] I s imperatively 
to 3 miles per hour which meauffiO ^r f 9 ° f Sp , 06d from 2 " 25 

increase in drawbar pull which resulted^ saving Th^tiZ^ r f uir6d 7 P er °®t 
increase speed. Such experiment® cal! fJu* tb ®, 4 . a “ d money due .to 
satisfactorily under higher speeds b CT dmiga of traotor to work 


Soil and Wafer Relationship. 


the 0t "V f"*‘ import.™. for 

of soil nutrients. Dr. Keen describes the l w b nf g t & P \ r ,‘ ° f f ° od > but as » carrier 
to flow of heat or electricity through condnnTnrf "I* 6 *! th ? ou ° h S0li as analogous 
because the quantities corresponding to nnT ,j. £ lves a . g^aat difficulty 

beat and eleotrioity are practioallv poteniiaI C^hioh for the 

current density; are not in£SSS^t V ot the external condition and 

upon the state of poking and the oolloidai oontenUf the°liL ‘ ^ dependent 

•»d piiuzs ^r“oS^,Lfs 8 ' V’ i, ^ ro, ”P io - «*pui«r 

them to subdivide these mL groups ItiU f»r?W ? fS grams - a ? 1Hert uoit8 ] ed 
prop.*. .» of , tt '’ soil 

Hygrosoopio water.— When dry soil is exposed I„ SS of ™oh additional groups, 
form if sMei t „ a TM . 
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„ . Th, o ap s ]a ;r P “”r. tte r H ; n ° f 

the por^iXpXat £, b * di «<l«« into two, 
porespace between FhB a*’*’ * otfumb. /9. ^ 

*>><% b7 tt. eSoid.uXr.7 5 is ' ,P? .-Mr' * 

because of surface tensions! ? n0 s ,? ! wblJe the on 
faotors which affect tils amonnf' ?,f 0l ‘ !oidal Dat "e. 
(2) Structure of the anif* ^ the oa PiHary wate- 

gravity. the b0lL (*i Organic W e 7 D ™ 

which ^ differ" ^Uglily S Ti l wa f? p re! 
wiiioh pictured tb« ra * °^ 0r Cl 

?>«A.x d l fxir? on of s 8 ( * 

*be tension of fh* Water 

representative of the fiIms arou 
t° explain soil IS Bure f a of Soils, 

Jaiaes and Keen 'This r j! atl0ns ’ wh 
thesis just a ' 1 Lls has modified 

- ®mnga of capillary Subs hypothesis. 

go£il to rldts°oVf5 at ! 3 i that th ® hQi ' 

tbe greater will be the showing ■ 

Plants absorb water fron-ftf^*’ °? t m laisou 
the Zb 5011 th ?^ 

fhow greater rise E AI1 experiment 
ground that th 6 f^, thwe **»• These 
®ted to avoid the soil T-nof^ ma ^ !0 dua to 

?f^»diaJ e XXhtSS r 

s°X b ;.“r T r- ■%, 

Paring (he Jt S01 L was ali ^ed to 
fi lev el waa ob ^ Int0r these oyii n d 0r - 

f^eral years ^ u the ° b ^ « 

^ VpSSVuS^!- j; 

ey a ' Ur f a °0 of the soil from "a i. f* n g & 

(i-^Poration. Barker It J lmited d 

G3j j? bsr f are four fo?ms of te<1 11 
■Percolation. (4) Therm , water m °v« 

+ 1 Ty# . { J dermal movement 

r the U point~ t* 3 mo78IQs at is b 
pQei. , P° IQ t from whera tn 

° ot s Ji° W t Ut iB the only wav b? 9 - a 
after they are i solat Jj f ro 7 °fhJf 0i 

th a fi us tment .—This is a j ”! 

taosA A , ss of puli develAT^ ^ r 8 18 ais o 1 

66 *feat are thin Th?1 bj n SUrfaee 

-this has been discus 


•We ‘ water 


.8. This 11 tb ° diai »eter 

«»»pi.5l7K- ,0 w “ 

8 conducted ‘ ■■ 
experiments 
uneven paoki 
tney sunic iron oyl: 
them hack with the soil 
cylinder had c u ~ 
settle before any oh*, 

,rs Sot water logged 

WV&tlOn tllbs dnr*im 

bat capillary rise “£! pna / - • 

f JW; ZtiTT?^ t» 

Jd la the soil ^ saieil iaotor aft 

(i)Diff usion ,, 


. oapillary 
la the laborafor 
were rejected bv 
* of the soil, 7 
aaers six feet 
f ■ n same 

observation tub 
’ ervations 
Tlie desi 

and 


. . some on 
^At Botham- 
t lo ®g and two 
order as 1 
; — De on on© aide, 
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summer for 
Sue sand ami 
from soil 
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3. Percolation — If ^ , ^3 

ft ■* .In 


Of the soil la sohT'wW i ' ruoie ? B as <i>«te a bit to di"4itT « 011161 taotors bei °§- 

tie surfae, than in % M 'X “°“ “ p0llr tks «» drain, are KS”!”™ 
*- . Iliermal m a*i?q tv* a & til* • nearor 

erfciSoial irrigation it f/Jii *f al cuItirate( 3 land only 16 pe/cmt 'h *“ a . c ? untr 7 

*“ “ lM * Ml -inita ‘feSf ‘ fl “* «&* ttCdHSaS 

I. Ino re . ai »“L‘ h abi™ 4 fSOiiBEol5ta ' e “ovation 

oare »f all tit, moisture wlioffin, ST of •?? “f -H» first problem i, (o tat 

S5»-e*= 

Stir £% 'taS^r “Sx's & tnJi ht ims * i «*° i— 

•neats CSetd nl'd SS T” ™« «£a ”4? e”™ 4 ™ *»m 

f years and tty d »P «terouUuTpLt£‘ (o“ f “I 1 ”- 

tt. soil. “ W « tt « «”1 structure was spoiled 7£ SpltogS? 

^fV“>SK e 5lvt,; 194 J • 

VoL XXII. ■ * Keen, Agrio. Journal of India 
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fodder Problem Solved 

NAPIER GRASS 


ft 

ft 

ft 


ft 

ft 

m 

m 

m 

m 

m 


Provides Green Feed for cattle all the 
year round 

INCREASES MILK YIELD 

Yields more than 2,000 maunds per 
acre in five to six cuttings under 
irrigation 


ft 

ft 

ft 

ft 

ft 

* 

ft 


' m 
m 
m 
ft 
ft 


ft 

ft 

» 


PROPAGATED BY CUTTINGS OR ROOT SLIPS. SEED 
RATE 15 MAUNDS PEI ACRE. ROOT SLIPS SOLD 
AT RS. 3 PER MAUND, AND CUTTINGS 
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AT EE. 1 PER MAUND, 
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THE CEMENT MARKETING CO NE HUT! 


Cement concrete 1$ of Inestimable value in the fm* 
portant work pf rural development which is one of 
the most urgent post-war jobs. This wonderful 
material has the unique advantage of possessing long 
life without entailing any maintenance charges, thus 
making it the ideal economical building material. It 
•is particularly valuable for roads, pathways, housing, 
.dispensaries, market floors, dairy farms, wells, drainage 
systems, etc., where cleanliness is of vital importance. 
The services of the Concrete Association of India at 
70, Queensway* New Delhi, are available free to a!! 
interested in-rural' development schemes* 
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Mortals 


This War has ^been an ©ye-opener to many in this country that the food 
situation, is not as good as some of us had thought We were, 
at least most of us, of the opinion that this country was self- 
sufficient with regard to the supply of food for the millions 
'living in this country. India is such a rich country in its natural resources, i.e , 
in matters of soil and climate, that it is somewhat difficult to imagine that the 
country of this kind should not be able to produce sufficient food for its people. 
It is true, of course, that a. great deal of rice had, for several years, been imported 
into this country, especially to Bengal and Assam, from Burma; but this situa- 
tion also did not need to exist ©ven in pre-war days. The loss of several million 
people in Bengal and other parts of India due, to the scarcity of rice has, there- 
for©, made us realise that all is not well with us, and, more particularly, in the 
rice producing areas of this country. It is, therefore, time that we turn out our 
efforts in the direction of producing more food for the country so that such a 
situation may not arise again. 

In the next few paragraphs we* therefore, wish to point out some of the ways 
by which th© food production can be increased as w© hav© experienced on the 
farm of th© Allahabad Agricultural Institute. 

This farm, when it was first taken over, was so poor that nothing but km and 
kam were growing in it ; but due to th© various methods, which we have adopted 
ever since the farm has com© into the possession of the Allahabad Agricultural 
Institute, it is now capable of producing much more food One of the things that 
were don© in order to improve the food producing ca pacify of the fields, was to get 
the sewage water from th© Allahabad Municipality. The Institute has been 
getting two lac gallons of this water daily. Th© area now covered by this sewage 
water is capable of producing three good harvests every year, while formerly it 
was not capable even of producing a very poor crop of or b&jfci or gram. 

This area is now producing /war fodder for our 200 head of cattle, and vegetables 
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experiment with sewage water in this area, there is still a .00 d siderable .'amount 
of- sewage water- which goes down to the Ganges and the Jumna polluting these 
two rivers. We know that such successful experiments with sewage water have 
been demonstrated elsewhere in various parts of this country, ' yet there are 
Municipalities all over the country which have not as yet taken advantage of this 
knowledge. We recommend this method of supplying water and fertilizing the 
fields in order to produce more food for the people of this country. This system is 
particularly suitable to areas near large cities where the, supply of fresh vege- 
tables and fresh milk is very often inadequate. 

Another method, which has helped considerably to increase the fertility 
and thereby the ’ food-producing capacity of our fields at the Allahabad Agricul- 
tural Institute, is the systematic method of levelling our land. The Institute 
authorities quite early realised that fields which are uneven produce very poor 
crops. The fertility of the land is often washed away by rain-water in those 
lands where the surface of the soil is uneven, which results in very poor crops. 
The Institute, therefore, has, ©very year, made use of bullocks /which ar© other- 
wise unemployed during certain seasons in the year for this work of reclaiming 
or improving uneven land. With the help of the scraper or leveller large areas 

■ of this farm, have thus been mad© even every year. This has made it possible not 
only to cultivate those lands properly but also to apply considerable amounts of 
manures and fertilisers, which ar© not easily lost now, as the, soil is fairly even 
and can, thus, retain the fertilisers. Bullocks in India are not always employed 
throughout the year, which results in very great loss to the country as they have 
to be fed -throughout the year. If these bullocks can be so employed during their 
off-seasons for, reclaiming poor lands, areas which ar© more productive can be 
largely increased* 

, The Institute also very early took up the reclaiming of deeply eroded lands 
by building dams across the water courses so that the silt brought down by foods 
is not carried to the streams and rivers but is deposited in the fields on our farm. 
In this way some of the water channels, which were about 15 feet deep, 
were filled up in the course of a few years so that they are now capable of pro- 
ducing at least two crops a year. It has been customary for us here at the 
Institute to grow a crop of rioc or a crop of juar fodder in those fields during the 
' kharif season and, later on, to grow a crop of potatoes or wheat in the. rail 
season. We still have some areas, which have not been filled up to the extent 
that we can grow two crops in a year, but these areas are now capable of produc- 
ing. a very good crop of wheat ©very year. This would not have been possible 
if we had not had these dams which would hold the water and, prevent rain-wash 
during the rainy season. We recommend this method for eroded lands- in various, 
parts of this country in order to increase food production or at least to ■make 
" lands suitable for the growing of some kind of vegetation which may be used for 
•the grazing>of cattle, which may thus help in the increase of milk production, in' 
the country. 

There 'has been, during recent years, a demand for. Ik© -increase, of 
grazing grounds for cattle. When the country is so badly in need of 
fields for the growing of food for human' consumption it seems to us 
unreasonable to 'make the fields, which are now used for the production of 
human' food, into grazing grounds for animals. However, the Institute Is 
adopting a method ^ whereby the fields are capable of producing much more cattle 
food than an ordinary grazing ground would, by growing crops that yield 
a very high tonnage. We have on this farm such fodder crops as Napier grass, 
Guinea grass, lucerne, and cow-peas which give very high yields. This makes 
; .it' justifiable to grow _ such crops in order that the milk animals, may produce 

■ large quantities of milk for human consumption. Milk for most people of India 
is almost a luxury. It is, therefor©, a question to m as to what fields should be 
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reserved for the production of fodder when there is not as yet snSbient food for 
the people of this country, G rowing fodder is only justifiable when, the amount of 
food value, which is obtained through milk per unit area, is greater than the 
amount of food which one can obtain through other kinds of crops such as grains 
from the same area. 


More recently, fck© Allahabad Agricultural . Institute has also adopted ^ 
method of contour cultivation in order to prevent soil erosion*. This consists in 
making small terraces on almost level land in order to prevent the carrying away 
of the surface soil through rain water. This lias resulted not only in the conger* 
vation of rain water, but also in the prevention of soil erosion and, therefore, the 
removal of soil fertility, as the surface soil is usually the richest in plant 
foods* 

Another method, which has 'been used in this institution in order to increase 
the fertility of the soil, is the composting of farm waste, which includes stubbles, 
vegetable waste, kitchen waste and any other materials from bungalows or even 
road sweepings. The use of this materiel as an absorbent layer in composting 
with farm yard manure haa increased the available manure on the farm consi- 
derably. This has mad© the farm almost self sufficient with regard to its manure; 
L e. with the help of this home-made compost we are able to manure each field 
one© in three years. However, for fields that give very high yields of crops w© 
reinforce this manure with oil-seed cakes, whichever ar© the cheapest in the mar- 
ket. Recently, we have found castor-oak© to be the cheapest and have used it 
considerably. 

Another method, which we have used extensively on this farm in order to 
increase the fertility of the soil, is the growing of a green manuring crop, such 
as Bunnhemp. This, we believe, is one of the cheapest source of manure for the 
soils of this province, it is capable of adding some 60 pounds of nitrogen per 
aer©, which is th© amount needed for a fair crop of wheat. ’ 

Recently, w © have been able to get a tube-well, which is now capable of 
irrigating about 40 acres of our farm. These 40 acres, which ar© controlled by 
this tube-well, are now capable of producing at least two crops a year, where wa 
were able to produce only one crop a year, and that also a very poor crop. We 
now grow vegetables, ^ wheat and soma of the best yielding crops in this area. We 
believe that an extension of th© tube-well system in this province would increase 
considerably the amount of food that can be produced. 

If these methods ar© utilized and the resources mentioned are mad© use of, 
we believe that this country is capable of producing not only enough food for 
its population but also some that ©an be exported to other countries. This coun- 
try, »b we have stated above, has been favoured with some of the best soils of the 
world — the alluvial soils of th© Indo-gangetie plan— -and also with the best, 
climate, which is conducive to th© growth of most kinds of crops. While most 
countries of the world are capable of producing only one crop a year, our ex- 
perience her© at Allahabad has shown that we can grow at least three crops a 
year when properly managed. With these facilities our country should have no 
occasion to face starvation at any time. 
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The Allahabad Agricultural Institute has been faced with two somewhat 
, • conflicting interests : on the one hand, the need for and the importance of irriga- 
tion wherever it may be possible has been fully realised. The importance of 
irrigation and its vain© to us in the routine carrying on of the farm attached to 
f the Institute has been very much in our minds. On the other hand, it was 
i ^ s©d that at present only about 15 per cent, of the total cultivated area of India 

■ more or less adequately irrigated by canals, and tube wells* another approxima* 

| tely 15 per cent, gets some irrigation from wells, tanks and inundation canals, and 

I . some 70 per cent, gets no irrigation. Probably, more than 70 per cent, of the actual 

'cultivators lack irrigation facilities because the irrigated farms average being 
larger in area than those found in the unirrigated sections. The Agricultural 
Departments and Agricultural College stalls tend to simply assume irrigation in 
anything they do or recommend, and to neglect the problems of the farmer who 
lacks irrigation. This is not universally true, but it is definitely a tendency, 

A third interest whioh did not particularly conflict with the above two, 
of the testing of implements in field use, did tend to conflict with the general work 
of operating the Institute farm : the work being done on implements, the estab- 
lishment of the new course in Agricultural Engineering, and certain special 
problems referred to us by the Agricultural Department of the U. P. } made i 
t- desirable to have increased freedom to test implements and procedures involved 
in their use without having to consider the possibility of interfering with the 
regular farm work. 

The Institute owns a plot of about 40 acres, lying at about half a mil© from 
the Institute compound and on the other side of the E. I. Railway. The land is 
in the form of a long strip, irregular in outline bat about 3 times as long as wide. 
It is rough, eroded land, low in fertility for the most part, infested with a mild 
to bad infestation of tarn , ihm and dubh grasses and other weeds. Because of its 
location it was inconvenient for the regular farm staff to give it the necessary 
attention. Its low fertility did not encourage intensive use. While bounded 
on on© side by e parts of the Municipal sewage farm, it was not practicable to 
* arrange for irrigation of more than a very small part of it from this source, 

P There was no well on the land even for drinking water. 

1 1 0 Beaeuse of all these considerations, it was decided to set aside this plot as an 

experimental farm, to be operated as a separata unit in ail respects except the 

1 marketing' or other disposal of the crops grown. Because the experimentation 
was to centre mainly round the development of suitable implements for tfee use 
oh the small farmer and the procedures for their moat effective utilisation, the 
operation of the farm was put under the agricultural engineering department of 
the Institute. The arrangement is that the engineering department makes all 

■ decisions and supervises the work of preparing the seed bed, planting, cultivation 
and other processes in growing the crop, decides what crops ar© to be grown and 
how much of each. The accounts from day to day arc kept by a member of the 
engineerings department but are reported to the farm manager*© office and become 
part of the general' farm accounts, though in the process of reporting them, 
separate figures are maintained for the experimental farm. When a crop is ready 
■for 'harvest, . the fact is reporfcad to the farm manager who is responsible for 

^ disposing of it. Crops may be harvested by the experimental farm crew or by 
the farm, manager 9 © men as may be decided in consultation* While the engineer- 
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ing department is in charge, the other depart meats of the Institute are ^ available 
lor consultation and are expected to make suggestions when they wish® Most 
departments have co-operated during the current year in one way or another* 

There has been a bit of difficulty in deciding on a name for the farm. The 
term a dry farming” did not seem to fit as Allahabad gets around 35" to 40" of 
rain annually* “Non-irrigated” is awkward, besides being negatively stated^ thus 
putting the 'wrong emphasis. “Bainfed”, while definitely not entirely satisfac- 
tory, seems to he the best term in common us© and so is the term used for the 
present. Perhaps a better term can be found or coined to express the idea. 

The engineering department took over control of the farm from July 1st, 
1944. A very small mud hut had been used fey a ehaukidar before. To this, a 
small wooden cottage was added to provide accommodation for on© family to live . 
on the place and a simple shelter was made to give room for 4 to 6 animals, in 
November, two silos, 6" .in diameter and about 28' deep were dug and filled with 
juar fodder from which the grain had been removed. As the soil was very hard 
and firm, the silos were not lined. A shed will be made over them before the 
next rainy season. 

Most of the land had been ploughed since there had been any considerable 
rain. As soon as the monsoon arrived— it was late as no important rain fell till 
July 4th,— 'about 30 acres was seeded to juar. This was planted in lines 30" 
apart, with a 9-row seed drill, without any farther preparation of the soil after 
dry ^ weather ploughing. Two or three small areas which got weedy before 
seeding was finished were repioughed with small soil inverting ploughs. 

As soon as the plants were large enough to follow the rows, intercut- 
lure wag started. A Wah-Wah 5-tined outtivator attachment and a Shabash 
cultivator were used throughout. All the area was covered once and about 14 
acres was done twice. The seed rate was probably too high but the crop set seed 
well and matured a good crop considering the low fertility of the land. Consider- 
able experience was gained in the matter of interoulture which should lead to 
improved results in futur© years. 

Maize was planted on about i acre of the highest land on the farm which is 
also the lightest and sandiest plot. Growth was very poor and only about 30 
mis. of fodder was secured with 30 seers of green cobs. The same plot was later 
prepared and seeded to grain in the rabi which made good growth and the yield 
was 16 nads, 10 seers, 

. A small plot of about one-third acre was planted to sweet potatoes. The land 
was poor, a low part of the field carried the rain water turned into the field from 
a roadside drain and the growth was not as good as was expected. Several 
different methods of setting the cuttings were tried and the results noted. They 
will be further checked and announced when the results are more conclusive. 
Methods of weeding and interculture were also studied. 

^ About 1/8 acre was seeded to small plots of gmra of an improved variety, two 
varieties of cowpeas and other legumes for comparison purposes. The season was 
unfavorable for interoulture and due to pressure of other work, some of the plots 
were not given full attention. The results with gmra were encouraging and the 
area will be increased next year. Other trials will be continued. 

The area being rather badly eroded, it contains several quite long bunds and 
embankments which are not suitable for cultivation. A certain amount of grass 
; is harvested from these but the total amount is not large and they tend to be 
infested with ham and khm grasses. In an effort to increase the production of 
these. areas,; arhar was seeded on them early in the rains. In certain places, 
seeding was carried out with a seeding spout behind a plough*; most of the area* 



was seedei 


is was 


umbrella, on days when it was raining,. Germination and growth was irregular 
but a number of places had quite good crops on them. The seed was being har- 
Tested by various methods not involving © utting the whole plant, in the hope that 
■ th6, plants would live several years 1 and increase in size and vigour from year to 
year. Following a late rain in February, 1944, some areas are being seeded 
experimentally in the hope of having the plants well established when the next 
monsoon starts -new growth. 

Nearly 10 acres was set aside for rabi crops and seeded to sannhemp. Th© 
land had all been ploughed in the dry weather so just before the monsoon started, 
*■ when it began to appear that rain could be expected soon, th© seed was simply 

* broadcast. No further preparation of the soil subsequent to ploughing was don©, 

V r nor was any further operation done subsequent to broadcasting the seed. Melting 

i of the clods provided sufficient cover and germination and growth war© good. Due 
to an abnormal rise in th© Jamna Elver, part of th© area was Hooded, killing the 
• sann. On the remaining area, growth was very heavy and the rains were unusu- 

ally constant and continued late so that considerable difficulty was experienced 
in turning under the sann. Eventually, du© to these circumstances and th© 
fact that much of the area was very badly infested with kam and khm y only some 
7,5 acres were seeded to wheat. On the better areas germination was good and 
growth has been satisfactory. A considerable area was found to be very heavy 
sticky clay which dried very rapidly and which lacked organic matter so germi- 
nation on these areas was poor. The remaining area not seeded to wheat was 
ploughed twice, clearing out th© kam and khus. It is hoped that with continued 
attention during the. coming dry weather, the grasses can be so controlled that 
no great difficulty will b© experienced In future years. 

When the rainfed farm was established, th© Institute farm was short of work 
oxen and, due to the war, it was difficult and expensive to buy others. There 
were a number of cows available ; so some of them were broken and nearly all the 
work on the farm has been done with them. Because the cows were not yet 
really trained to work, a pair of oxen was borrowed from the Institute to, seed the 
juar crop with th© seed drill. For a time during September and October, only 
three cows were available ; so a bullock was hired to complete the second pair. 
It proved to b© inferior to the cow with which it worked. Two of the cows were 
nearing the end of the lactation when taken over. They finished the lactation 
normally. It was necessary, because of a fodder shortage to change th©ir fe©d 
several times. So far as could b© estimated, variations in th© milk yield was no 
# ■ . more than would have been expected from the change in feed. All the cows used 

I were either barren, had not bred for several years or were Bang’s disease reactors. 
Two cam© into heat, were bred and, carried the calves to a normal birth,* TTnfor- 
^ Aftnately , both calves died soon after birth, apparently due to causes not oonneo- 
I , ’ ^ted with the mothers having worked. On© has not come into heat at all. 

After .a little trouble in breaking them to work, the cows have worked quite 
satisfactorily. They are comparatively small, weighing about 700 lbs. When 
the farxn was started, no fodder was available on the farm ; so chopped fodder was 
taken daily from the Institute farm. From about the middle of July, grass, 
weeds and crop thinnings became available on the farm and from th© middle 
of July till th© ©nd of January no other roughage was used. Bine© then they 
have been fed as much sillage as they would clean up. They are given 4 lbs. 
each daily of the standard concentrates mixture used in the Institute' dairv 
heard. J 


Various implements have been tried. Juar and all the rabi crops were 
planted with a 5 row grain drill, 3 spouts being plugged, for jmr so th© rows 
were spaced 30^ apart,' Maize was planted with a single row maize planter 
borrowed from the Institute farm. As mentioned above, smn was broadcast 
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Part of the area under sann was re-worked with a sweep to ‘remove kans grass 
after the Sana was broadcast. It was feared that this re-working had buried 
the saxrn seed too deeply, so a light seeding of oowpeas was broadcast fey the 
same method. This germinated normally but the sann also germinated well 
and tended to swamp out the oowpeas. 

Turning under of sann was started with an old soil inverting plough about 
8" size. Two were available hut it was found that they were a very heavy load 
for one pair and entirely out of the capacity of the other. It. was found that 
a short beam Shaba sh plough, fitted with a rolling coulter, did unexpectedly 
good work. It did not get all the sann covered but most of it was and the rest 
was uprooted so that it died and was worked in to the soil in subsequest opera- 
tions. Both Wall Wah ploughs and Shabash ploughs fitted with the usual long 
beam were tried but found definitely inferior to the Shabash fitted with short 
beam and chain hitch. A. U. P. No. 1 was also used quite satisfactorily later 
in the season. It was not fully tried for turning under sann. It will be in 
the- next season. Intercultura of the juar and maize was done mostly with, 
bullock cultivators, both Shabash cultivator and Wah Wah cultivator attachment 
being used. The workmen were allowed to use whichever they preferred and 
enough equipment was made available so that they had free choice without having 
to ask. Both types proved useful but under the conditions prevailing, there was 
a slight preference for the Shabash cultivator. Hand weeding of the kharif 
crops was done only incidental to getting grass for the cattle except that a little 
trial was made of the ho© for cutting out weeds among the maize and hoes and 
garden rakes were used in cultivating and weeding the sweet potatoes. As much 
of the land was rather Badly infested with dubh grass, lamias quarter (batwi) ? 
ankra , chaurai and Mexican poppy, the small area of rice and the wheat lias been 
weeded with the khurpi . 

The cultivators equipped with the ordinary shovels or cultivator steels and 
also with large sweeps were used to good advantage in preparing the raU seed 
bad. The cultivator equipped with shovels was found useful for stirring the 
soil when it had only ordinary seeding w©.-ds, not too well established. The 
Shabash cultivator equipped with a 24" wide single flat sweep did good work 
in lightly infested ham land and where there were seedling weeds. A. similar 
sweep did well on the XT. P. No. 1 plough. 

For light surface mulching particularly on light loam soil, the Aemo 
harrow proved useful. No spike tooth harrow was available in the early part 
of the season and'there was no opportunity to use it after it was available. It 
will be tried for various uses next year. A patela (drag or planker) of the pattern 
used with one pair of bullocks in Kuinaon, was made and used affectively. It 
Beams to have advantages for the small farmer in not requiring ropes or 
chains and in being workable with one pair of animals where two are” generally^;.; 
used locally. 
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aeuts during this year have been largely confined to work with soil 
and mteroulture implements. ^ Most of the kharif harvest was done 
ita.te farm orew^ only the fodder which went into our silos^ the rioe 
all plots of legumes being harvested by the Tainted farm staff. Some 
made ot a new type of hamia (sickle) with a long handle. These were 
and will be repeated nest year. Some trial was made of the sled 
r cutting j iiar fodder bat the cutting .was delayed till th9 : seed-was- 
mght of the'head on stalks made comparatively thin -by both rather 
l rather thiok planting resulted in so much bending over of the stalks 
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variety of materials and that some staffs that are not readily eaten by cattle in 
any other form are readily eaten and are nutritions when made into silage. 
The silo has been fairly widely adopted by military dairies and large institutions, 
suoheas agricultural college farms. Only a few large private farms may have 
mad silos. In a general way, there has been a wide understanding of the 
possible value of the process of ensiling as a means of storing the fodder supply 
for village cattle and a number of articles and speeches have recommended it. 

As yet very little seems to have been done by way of experiment to determine 
the limitations of the process as a means of preserving fodder in the village. 
What are the possibilities of introducing silage making as a generally accepted 
process in the village ? What are the difficulties ? It is practicable to overcome 
them? If so, what steps are necessary and who should take them ? 

The material for silage making is not difficult to obtain. Any such material 
when put into a suitable container in the proper condition of maturity 
moisture content will go through the fermentation process and be preserved 
silage. The range of material which is suitable is wide. Any of the 
such as sorghums, millets, maize and similar large stalked crops are excellent 
and can be used even when immature or over mature. Any of the wild or tame 
grasses ordinarily eaten by cattle and even others, which are not readily eaten 
green such as ham, can he ensiled. Many of them make quite _ good silage if 
properly handled. Wheat, oats and barley are quite good for ensiling. Legumes 
make an excellent addition to any silage and oan even be ensiled alone. Proper 
handling involve either the addition of an acid preservative or the wilting of the 
legume to not more than 65 per cent moisture before ensiling. 

Process of making silage 

The technical process itself is mot difficult. Any suitable material, contain- 
ing necessary moisture when put into a container or under conditions which will 
exclude the air and retain the oarbon dioxide given off during the fermentation, 
will ensile, U., go through the fermentation process. Except in the case of 
legumes where there is an upper li mit on the permissible moisture, the moisture 
content is not oritioal. It may be anything from that of lush green half-grown 
material to that of fodders from which the seed has been removed, but which are 
still somewhat green. The highest quality of silage usually oomes from crop 
material which is nearly mature, has the seed formed but not hardened, and is 
still green and juicy. Excessively green juicy material may make a sour silage. 

If the crop is too dry , the fermentation may proceed to a point where the tempera- 
ture rises high enough to cause charring or burning of the substance. This 
oan be easily prevented by the addition of some water to the material when it is 
put in the silo. Even completely dry stover can be ensiled if wetted when put 
into the silo, though . the quality of silage is not so good as one obtained from a 
more suitable substance. Ohop ping or chaffing of the material is not necessary 
to the ensiling process but will be necessary in order to get the animals to eat 
all the coarser stalks. Even after ensiling, large stalks of coarse material will 
not be eaten when fed whole or un chopped. It is quite practicable to make grass 
silage without chaffing. The tougher grasses cannot be satisfactorily chaffed 
because of the amount of fibre they contain. The making of silage from whole 
fodders is not* in the author’s opinion, advisable. Experience at the Agrieultral 
Institute has shown excessive wastage when ensiled whole fodder is fed. The 
chaffing of ensiled whole fodder has been found to be impracticable even with 
large power machines. 

Atlewt in many parts of India, there is no technical difficulty in making a 
wlo. -Where soil conditions are suitable, the pit silo is both cheap and satisfactory. 

It may he either the deep circular type or the trenoh type so far as the technique 
of making silage is oonoerned. Q-ood silage can be made in either type. The • ■ 
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suitable for very small numbers of animals. Where the m™W 
.ent to ©at the amount of silage whinh mucf k Mmoe. 

■ed later, -he trenoh silo S,* Tv2°”?, 

gougsion at this stage beeau.e th^y are Sore' eJZZ. V" 
requires much more skill and knowledge w„ r t P . “ I F“” 
“ of the silo uoder ,ill.g, oondEand f £ ,%u hL! T 
types 1S definitely the most satisfactory. 11 “ ds ’ thc 

fil is firm, no lining is necessary. But if f,hra soil i« i 

> m, lining of some sort will be essential. For silos rl San ^ 
leter, a liaiog o( 4 S ta. thiol brick, wilf i. 1“,.°' ^ 

applied direotly to the soil, can be used 
■» th8 ., ma / 1 . a o of silos is difficult, but not 
- , , r ., a ?^ partly above ground, 

‘ e herds it is possible to make a fair 
is wet and green* 
/j there w’ill b© 
the # animals will 
Icing silage in guoh 
r j enough io eat 
is not a suitable 


bricks ar© not available* cement plaster 
In stony areas where the soil is shallow. 

'* “ p ° sslb !?- ® llo f ev0n tO to 15 ft. deep' partly below 

we practicable almost any where. For larg. " ' - 

Jrade ot silage from grass by simply staking thegrass' when“it i 

f W&7 r hay “ The outlide will dry into III 

a foyer of musty, mouldy material inside the hay" which ' 7 ‘‘ 
readily. eat and the centre of the stack will be silage 7 MV 
stacks is only suitable where the number of animals is 1^1 
the required amount produced daily from v Ic-m S f. are >. 0 

“ 9 “ te tt . u» o/Uidui £S2 

Limiting factors 

SS - 

have been^ohto? IwgVand'generaUy fa/too ^ostly^' 'use In Sf XS"’ 
The two dimensions of a silo are determined by entirely dlfffLr,* t ! 1 f,t 

»«u,e th, weight of silage fa hoTeper oC. 7om p ™?», L wt° S ,f ‘“V 9 *’ 

;r9 tf* Xt ’ nt . ®lo, oUO ft. depth „ P a ‘ 0 * 

<m^«7r^tta , z^io‘t«s^a,Js t ^: foS ‘ikZ'zr m t 

Ltaum Sterlrfpft Jo ,3d tltt t°ha°‘f to J ft H Zl” ; 1 ‘"l 
“A d “r to ?V J» ‘0 ventilate and ZyTnvol™ ,o^ d?“ P “ “V 
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of silage* If we feed 2 in, per day, we would have to feed I /6th of 1.9,8 e. ft. or 
^ P er ^ a y or 9 ^ 100 lb. of silage, assuming that silage weighs about 
oO la per e. ft. This oaloulation means that the minimum herd for which a silo 
can be made is one which will ©at 100 lb. of silage daily. Four cows or oxen or 
three biiffalo 08 may ©at this muck Buffaloes at the Agricultural Institute are 
a? per day and milking cows about 40 lb. Work oxen are given 
about 40 lb. This is probably more than the average villager will feed. So we 
may say that th© minimum size silo which is practicable is one which is suitable 
tor a villager having four animals. The 100 lb. per daw which must be consumed 
can be distributed among more animals. 

Gan silage be made available to those having fewer than four animals ? I 
do not consider it desirable to advise a silo for a villager or anyone else who 
wishes to feed less than 100 lb. of silage daily. Various suggestions of joint owner- 
snip ot silo and silage have been made and will provide excellent material for-.'" 
those wishing an academic debate. There are villagers who have four or mom * 
animals and who would be prepared to feed 100 lb. of silage a day. We eatmoiK 
* ^ 0 81 ° A S ^? r ^ persuade all the cultivators in any given area to take 
up sua e, it we start witii those, who can use such a silo perhaps the villagers 
themselves will work out their own system of co-operation. In any case, when 
we have got a reasonable number of such silos built, we will have definite demons- 
t ■ tion material available with which to work in convincing others. 


Sim and quantity 

How much material is needed to fill such a silo ? 
would have a cross sectional ar«=s& nf irtftf. nn^aY* OA «« -F#- 1 


A silo 5 ft. in diameter 


TT r ti0 ^ area of ^ under 20 sq. ft. If V^roy £, ami” 
of 45 ft. depth of silage, this gives 900 e. ft. of space to be filled. tSTZ 
average weight of settled silage made from jowar with most heads removed 0 but 
with some greenness still in the leaves and stalks as about 80 lb. per e ft this 
volume o silage would weigh 37,000 lb. or 13,5 short tons or approSmatefc 375 
mds. The actual weight of this volume of silage may be more if put in quite 

feaT 6°tons S of f freXT hat A moderately good stand of jowar ‘will give at 
Onffl IS- * f h v? • fodder t0 fcte aere and more often 10 tons or more 
vh£p 6 ’ R fffi'wfn i ’ su ? h as ls commonly grown in the more fertile fields near the 



may be used. “ 7 ““ grasses or oiner substances 

crop of 1 f od^r intothe ril?™! f K* f \ his «*<»mplates P^ting nearly the whole 
T if th d that t5ie slIa ? e contemplated would only feed the 

ammaJspartof the year Onthe minimum calculation of 2 in. of silage or 100 

270 P did 7 T nd 45 ft t< ? tal d ®? th . of siIa £ e > there would be silage for 9 months* or 
194‘i tL au „ ex P. eriI ? 6Il(:al fcria l at the Agricultural Institute, Allahabad ia 
1943, two pairs of animals were fed from the middle of July till the be-inS of 

FeTdTatdtarf^TH^ 6 f 0naist ^ entirely of grass and weeds cut° hointhl 
or other maitl 0 easily supplemented by thinnings and some b/mm, 

ted ^duriu, 1h r ^leffod ft ?° m ^ ff lds i ° r fr r cro P s ^ as legume. harVes- 
acres oan & nro!iK d ’ ap P ea f 3 ’. t l le 5 efor ?> that ®ven small holdings of 5 to 7 
. i ' ! J? ovide the silage material for silos of a minimum diameter of o If 

tW f 00 ® bined depth of 45 ft. which will feed four animals for 270 da vs and 

alime?^fmr ng of other foddTrs can be useT Tht 

assume, that little or no rough fodder is sold from the land. 
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difficulty, perhaps the major on©, is that of a chaff cutter. Experience so far 
does not seem to indicate the practicability of filling even small silos by hand- 
cutting. Bullock-driven cutters may be practicable, but are not available at pre- 
sent The smaller imported power driven cutters, such as are used in considera- 
ble numbers by gomlm in the cities, are suitable but are too expensive lor indivi- 
dual ownership in the villages. Before the war, moh cutters were available at 
prices ranging from Rs. 250 to 500. These required from 8 to 6 EL P. (horse 
power) to drive them. In villages where the hydro-electric grid system makes 
current available, eleotrio motors of these sizes are practicable and are available 
at a cost of about Rs. 50 per horse-power. Small oil engines to work on kerosene 
were available at Rs. 100 per H. P. and diesel engines at Rs. 150 per H. P. in 
sizes of 5 to 6 EL P. Very little is known about the working costs of such small 
chaff cutter installations. It is known that gowalas having 20 cows or buffaloes 
' to feed have found it ©conomioal to install such small power-driven cutters. The 
author does not know of any engine-driven cutters of this sort owned by gowalas , 
but there is no inherent difficulty in th© installation beyond the capital cost and 
the mechanical skill required to work it. Such an outfit can be easily made 
portable and should be able, if 5 to 6 EL P. is provided, to fill two such silos in a 
week or 10 days The silage cutting season ordinarily extends over a period of 
two to three months if grain is not taken from at least part of the fodder, or even 
over five to six months if some irrigated fodder is grown. It seems that th© 
operation of such an outfit might well be a profitable business for a mechanically 
minded young man able to invest Rs. 1,500 to Rs. 2,000. As th© seasons do not 
conflict, the gam© engine might be used with a small power-driven can© crusher 
or possibly also with a small pump for use in the winter. Other jobs might be 
found for it. It seems that experimentation with such outfits might well be 
encouraged by those interested in introducing silage. The lack of means of 
chaffing the fodder seems to be the main limiting factor in introducing silos iu 
the villages. 

Allahabad experiment 

The Agricultural Institute at Allahabad has made two small silos each 6 ft. 
in diameter and about 80 ft. deep. These are being filled with a small engine- 
driven cutter and the silage will be fed to four to six cows used for the cultiva- 
tion of a rain-fed experimental farm of 40 acres. The fodder being put in these 
silos has had most of the grain removed and is drier than is desirable for the 
best: silage. The filling outfit is improvised and not entirely suitable. It is pro- 
posed to carry on th© experiment for some years to determine costs and results. 
Development work is also in hand on a bullock-driven chaff cutter, but these 
experiments are being hampered by war-time shortages of material ' and staff. 
''Results will be published from time to time. The author will be glad to hear of 
■similar experiments elsewhere. 


u Soil conservation is not the private concern of any one nation nor of any 
one group of people. Soil conservation is th© concern of all nations, and of ©very 
citizen in every country. Th© future of all nations, in th© last analysis, depends 
on how we use and care for the croplands of th© w ord Agricultural Missions 
Notes, ' 1 : y"; 
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difficulty, perhaps the major one, is that of a chaff onttor 

cutting 8 bSio° 1 i ^ i ° ate f l & P raotioabiIi ty of filling even 
sent g Th fl B i° k ‘ d - riTOn ° 1 t6rS may . be Practicable, but are 
bln ri if 6 S ? la ‘ 9r lm P? r " e d power driven cutters, such as ai 
- e numbers by gowalas m the cities, are suitable but are to- 
dual ownership in the villages. Before thewar uc h 0 utt e 
paces ranging irom Rs. 250 to 500 . These' ran nir 2 W 


were available at Rs. 100 per H P VvA AiLTS • eu * m ft t0 WQ 
sizes of fa it p tt *• r ^ ***■*■ diesel engines at lis 15 < 

»»tW doe. ^t tno JT 0 -° ‘V ** 11 “Ok small powS-driv.a 

if i!° 8 ‘ h: p - S p~°u,d,“to miwo 1 * 

operation of suoh an outfit mis* tit welf be i nrnfifo'M u ^ r ? wn ° £ ® 8€ 
minded young man able to invest Rs. 1 500 P fo R^S? nM™!* a 

PpoMib^aWifh | 1 smS g p h ump T^aia thTwint ^ 
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MANURES AND MANURING* 

Chapter VI 

FARM PRACTICE WITH FARM MANURES 

By 

Sudhir Ohowdhtjry 

H\ r? ■BKsrs s » ^ 

that it contains all the elements of a plant’s nutrition “ , . 

acid, and potash,— though for a well-baHncJ g6 , Q ’ P hos P bon ° 

comparatively deficient Moreover the : aUTe *\ e . phosphono acid is 

combination * varvin® from th« ™ 0 'ni/ii Ui ^ ro a en 13 present m various forms of 

some of the undigested resSues^Woh will oom P. ounds d °w* to 

before becoming available to tbe Xi ? “ for a lon % time “ the soil 
a lasting manure which accumulates iAe^Uo hunduTlZi^^^ 6 ,j 8 
‘high condition.’ As mixed farm manure contains Z ihl , 4 i a /„ mer oalls 

of nitrogen, 0-25 per oent. of phosphorio acid and 0-60 n<t ^T V f g6 t °', 50 psr . oe,lt - 
able quantities of plant food elements are added in an Ordinary 

fertilizing V aotion^its^p^-sioa?e?e 3 ots°upon the^structure *of Z*Z 7°** ta 

tion, while in sands it acts as a bidding agent Under PJ° mot ?f £ ranuIa - 

granulation and improves tilth. The capacity of a Sfl *1 ??^. 10as , xt Promotes 

its aeration is increased and drainage is promoted Alf If 134 d , 0UgIlt is raised » 
benefit plant growth. ° P romol0a - Ad these changes tend to 

to «xr D Su f T“ 9 m “!; are ; ^ «“ »°« t«.d. 

rendered more easily soluble. The humus mav !„„ i“ d minerals are thus 
mineral elements and hold them in a form rao-’« o',.;], f^^swRh certain of the 
the chemical influence of farm manures the fiml «(¥ "I aV m^ a ^ le ^ crops. Nor is 
soil flora can by no means b7 passed ht S ^ The .modification of the 
added by an application of mTnure 7 kt "? milIion3 - of nanisms 

vastly stimulated by this fresh acquisition nf S ) r . ead ^ P r0S0nfc “ the soil are 

""*** Ma nitr °« 9 °- S “ ti »“ «« alto inorea 

Application of Farm Manures : t; 

bad,’ true of so many proeessesJlassodatedS aSionTture if no f°° d f . is 
from extremely heavy ones, and more of the WiofU? i ^PP^Ofttions rather than 

n proportion to be used by hrpSHtus^? S gradients of the dung 

to apply anything from 15 to 30 tons per acre once it als? 6 S ?° mm0Q praetioe 

with none in between. This, of course, is obviously ba/lt °r SK 7 f r rotatioi b 
and research m more recent years have shown °haf 7 2 fVin t 4l ° e and ex perience 

mmted * -»*■*■ - * aSisSS: jtjs 




•Ooutiwi tom i».y iOT . «tola s „ui ta T 7^ 0 „ rf iD 







manures and manuring 

■> and the particular 
are suitable, are ample ai 

it is advantageous to annly w 
- „ and it is well to appK 

reason is that the short straws and fibre/ 
up these open soils, whereas the long nude 
,”■? °P® n U P a soil. .Further, if the i 
; n r. , . r -—! is able to avail itself of the soluhh 

se soils to get rapidly washed down out of reach b 

m l i ^®avy soils, clay or otherwise, on the other hand 
8 * , "“ 1 *'* time Mor» the m 

them ■;'** °P“ »P «>* .K» »oi“ ” 

in (-til *i i 6 ^ 0 < ? rai h them ; decomposition of the mar 
n the soil having its efieot on the organic, and also op' 

Distribution of Farm Manures in the Field : 

In the actual application of fa™ i. . 


r;\ M the manure, the soil 
or fourth year when conditions 

?* h * ®andy soils, it I s aa v 
; n that only partly decomposed, 

tend to firm i 
manure tends rather to 
long before the plant 


evenness or spreading is much 
is .generally better, especially in, 

£ ti. r ^ ase amounts at each 
1 adding 20 tons to the acre, 10 tong 
sredL The applications would then 
in net crop yield per ton of manure 
Singly shown by the Ohio expert- 
58-years rotation of . wheat, clover 
16 wheat and affecting the clover 
are expressed below in yield per ton 

Clover 
(Bushels) 


Potatoes 

(Bushels) 

37.8 

19.3 





met with in agriealtwal practi^ 1110 ^ excepting under oonditions not commonly 
Importance of Tillage as Belated to Manuring : 


iS pra . Ct5sed * 

T® T j thm A plant-food is available for the production of any single cron 

factor in ineraasiig prcduofiVtt^and i^hlfals^b^n^ “Yiw grea4 

mioal to neglect «!]«<»* 1 V* 4 5 Iso be . en P rove d that it is not eeono- 

of large quantities of manges W “““ ^ by the application 
Residual Effect of Farm Manures : 

Bo JmsM ' iirfSts'w £T in f , he >? *« * tag daratum, as the 
the Eoth.m,t,d P £ws the Cite 1 .V* “”“»*<», Hall of 
the rate of 14 tons per acre ner am-,! * SS Q W ^ 01e st . a ^ Ie manare was applied at 
land then being leitTn grasfwitw i 8 8U °/ ess ^ e jears (1856-1863), the 

—nd Tit/ those secSS o' SitaS 7 vV'" 8 ' Tl,6se MS » It3 ™ 

The greatest increase over the unman, iW !! 4 ° wil . 10 ^ manure was applied. 

last application was made The gain in «,a/ Ga was m two years after the 

the decade from 1866 to 1875 ant lor the^tbrf^ a T™ t , ed to c 12 ° P« cent. In 
mfirfiftflft in , -or fcne bin©© decades thereafter, the ovamoa 


vi immgoi wurzeia, 
gen were employed 
asa and phosphor!© 
*ate of soda gave a 
t-ncl phosphoric aoicl 



special manures on 


m the food 


ib a source of humus 
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ordinarily diSSufsoS^as ?^ Ures * aad ^bioh are not 

value ; yet it has been customarTto S, 7J d ml ^ ur > «« not without their 
phoephorio aoid and potash they 7 eoJat £3°“ 7° ^ sis oi th ° nitrogen" 
by the proportions of these elements but the 3® 18 ohiefly 

Soils, moreover, need humus Farm m a n3 a d f 7 l ! ? meQt8 ars of valuj. 
not, and when the effort is roadts f n i- ‘ 0 ? s , u PP i 7 "his. Special manures do 
without the use of farm manures it m S^.P^uofcive condition 

measures for the production of humus Ybyth/oT^^ to . adopt S P^1 
green-manuring crops, or oooaaioaallv ’ nlftiX *{® ? oasioaa , 1 introduction of 
the plant food elemenf-a 1 • T pa6tla S the land fallow. It is <■,,,« 

promptly available than in farm* ‘ Manures ™ 1 h 7° ,°? 0a S0ia9 what more 
v , advantage it is also a danger for the eh! ’ ba ! , w5llle this ia itself is an 
' With skilful use the probability of ^ loss oF nllT 7% th ? reb ^ ia °wased. 
m spaeial manures is greatly reduced 11 1 P - 6 fo .°i i ®^wents applied 
evidence to show thft a Ln qaantifc^ 18 °. oa f, derabl e experimental 
best nitrogenous manures, suoh as nifcrafft If f° rm of some of the 

top* tk»n the crops to lpM g 

latter appoat to give to’arabli soiS «rt,in „ f S® ail "E® 8 ; N "“*WSu Us. 
secured except by their use and iflm u q ,l ltl0S wb ioh can soaroely be 
to judge that farm maaTes al semL- 6 gene,ra ?7 deeded by those qualified 
gardener than the figure obtained sometimes worth more to the farmer and 

nitrogen phosphoric aoid and potash^ they contain! 31 * a, “ 1 trai ® 7aIu0s the 

Place of Manure in the notation : 

With a number of truokino* orons ar ._ T * _ 

r Z°l ^ ear affe , r y®ar has proved to be adksabl/^WiT °i manur9 dir "tly to thd 
ever, . wnere less intensive methods are emnWd ft* °^ dlaar y rotation, how- 
vary in its effect according to the place in tke^otafcion^f 3E \ mmure may 

This has proved to be the ease with smelal !!!„ t afc wtuoh ^ is applied 

recognised in the eeonomio use of farm manures'!^ &Ud tbe fact is also becoming 

In general, hay has derived more benefit from . 

ny other crop in the rotation. At the Pennsylvania ™ 0Sldu ?i food than almost 
rotation of corn, wheat and hay over a test for twan?* fl Experi “ 0nt Station, in a 
w.8 apph,d in , q „i , n0 aat, to ti,. o orn ,„d fa ' AM > 

wnea.s, the results were as follows : 

V* »/ x, m „ «* Valm 


Treatment 


Corn 


6 tons manure 
Cost $/9 ... 



Oafs 

J Wheat j 

i 

Hay 

28 % 

\ 78% 

i 

! 39 % 

3.66 

1 9 ™ j 

6.55 
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Treatment 

Average percentage 
increase 

Total value of increase 

' ' ' ' . 

j Corn & Oats 

Clover 

| Coin & Oats 

I Clover 

Manure 

11 

92 

3 /7'53 

i 

a /lo os 

Manure* lime and 


i 



phosphate 

30 

141 1 

' j 

12-21 

15-48 


4 


hay is included in any rotation it is evident that the best results from i 

,X7 ha rslhif* atrtrtrf “ A. • m. ... v m 


When ^ ^ 

manure may > obtained by placing it on this crop. This, ho wever,' is often* not 
advisable, especially where the amount of manure is limited. 

Commei cial Agi® ioiilfjiir si Eir^ln^tloii of iFfl.y ni ISsnnr ! 6s : 

What price snould be set upon a ton of farm manure is a question often 
asked but no general answer is possible, so much depends upon the other condi- 
tions prevailing upon the farm As a rale farm yard manure is part of the 
normal output of the farm ; the farmer has only to make it and use it to the 
beso advantage, he is nos concerned with the question of whether it would be 
cheaper to replace it with an equivalent amount of some other manure There 
are, however, occasions when t,iie problem does arise of whether it is cheaper to 
make farm manure, to buy it or to attempt to replace it by some special maSes 
It is important therefore, to try and put some monetary value to it, so that the 
farmer may attain a clearer idea of the procedure to^follow. It L of course 
possible to treat farm manures like any other special manures and 4lue ' Ton 
the unit system, the result of which would be somewhat as follows. The vaW 
of the nitrogen is here p aced at ten cants a pound, the phosphoric acid at two 
and one- half cents and tne potash at four cents : 1 1 Cw0 


* 

V 


Swine Manure 

Value of Manure 
a ton 
$ 1.50 

Cow Manure 

I 6<! 

Horse Manure 

1.97 

y> «? 

Sheep Manure 

Poultry Manure 

4.80 

Average of Cow and Horse 

Manure Mixed 

1.80 


unit valuesTr^takmrfrom ^olal’manur^and do & not&- V ] aIu , ati ? n beoa ? 80 the 
valuation the organic matter supplied in fha farm * a PP|^ to ^ un 8*« such 
is for the effect of this organic E4 on the 4 T ?, lued > 7* it 

manure is most generally required. The agricultural vllu^ of?’ JT that farm 
is, therefore, more than its commercial value The wit ; ■ f H iaTm manures 
while the former arises from the effects ™ ?- tier ls oasea on composition 

of high commercial valSfm^, when A 

medium agricultural return. This latte? valuation is 5 ’ y ieid 0Di 7 a low to 
test significance in agricultural practice A van? JL°i 00urse , tile one of grea- 
be oited from the Ohio experiments with " T & °+? 92am P ie of this might 

untreated manure were^ZTioommSlv ^ t?ested 

land. The value of the increlsed c?o?s in f thr W6re , the “ applied to «,« 
calculated m terms of return to a ton of manure applied T** 8 TOtatloa 




was then 


Jr 




manures abb manuring 
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Treatments 


Commercial vain© 


Agricultural value 


Yard Manure untreated 
Yard Manure plus floats 
Yard Manure plus acid phosphate 
Yard Manure plus Kalin t 
Yard Manure plus gypsum 


agricultural ©valuation which must be 
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Poverty anywhere is a threat to prosperity and civilization everywhere, 

— Frances Perkin b, 



such workers as Garner (1923), MoOleland (1928), Wilson (1932), and Roy Magruder 
and Allard (1927) in this direction, even on plants which form the material of the 
present investigation. Bat since these investigations have been conducted only 
in regions far different from those of ours ; and since the classification of plants 
and their characteristic response so often cited by Garner and his associates have 
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THE EFFECT OF DIFFERENT PHOTO 


elongationof the shoot was rapid, later on less, and ultimately there was noted 
decreased in length. This is explicable on the fact that at maturity due to 
shrinking off of tissue there is usual reduction in size of all normally growing 
shoots of annual plants. 8 

A far rapid pace in the matter of shoot elongation was surprisingly noted in 
the first two weeks of growth in plants grown both under short and long duration 

. , ■ : ■ illumination. Plants grown 

under 8 hours duration pro- 
aillill# ^ably exhibited this phenome- 
j non of rapid elongation in the 
; search of more light because 
’ , light supply to these 

plants was obviously far too 
deficient ; while long duration 
lots in view of excessive light 
condition exhibit profuse vege- 
tative growth. Thesefeatures 
of plants are further clarified 
on the observation that the 
plants of the short duration 
lots, are weak and attenuated 
as there was continued elon- 
gation until February 1st, 
Fig. I and after which they died. 

Effect of different photo-periods on the shoot growth of potato. Long duration sets on the 
> 1- Plants nnder 6 hrs. photo-period. _ contrary continued elongation 

2 ‘ ” ** ?8°™s P T until the end of the life cycle 

24 hrs* ” H the plants attaining more 

than double the size in oas© of 
18 hours lot and more than three times in continously ^illuminated on© (Table 
1. and fig. 1). Such observations are in ©lose co-ordinations with the findings of 


Table I. 

Stem height {cm.) 


, ' Date of 
obeservation. 


Ag© in 
days. 


Photoperiods. 


Short 


0 hrs. 


8 hrs. 


Normal 


Long 


18 hrs. 


24 hrs. 


December 15 
January 1 
January 15 
to February 1 




900 

r>0* 12 

9.00 

±0-12 

900 

±012 

9-00 

±0-12 

9-00 

±0-12 

plants died 

21-00 

±0'24 

14-00 

3=0*17 

19-00 

±0-18 

20*00 

±0*21 

J? 

22-00 

3=0-24 

16-00 

±0*19 

2000 

±0-22 

25 00 
±0*26 

„ n 

! 24-00 

3=0.46 

17-00 
; ±0-26 

2400 

±0-52 

30-00 

=±=0*31 


56 







Bate of ] 

observation, j 

Age In 
days. 

Shorts, j 

Normal, 1 

Long. 

0 hrs. 

■ 

r ■ 

6 hrs. 

18 hrs. 

24 hrs. 

February 15 

101 

I — — 

3? 

plants died 

18-00 
±0 52 

26-00 
| ±0-46 

36-00 

±0‘36 

March 1 

116 | 

! 


n 

18-00 

±0-46 

36-00 

±0-36 

53-00 

±0‘76 

March 15 

131 


\ ■ ■ ; 

3? 

14-00 

±0-24 

38-00 

±0-78 

54 - 00 

±0*86 

March 25 

I 

141 

! 

n 

S3 

10-00 

±0*19 

39-00 

±0-86 

56-00 

3=0-97 


y* 

(a . 


Gamer and Allard (1920,1923) and Singh, et al. (1938) who indicated _ that, 
under continuous illumination, plants often grow purely vegetatively leading to 
the phenomenon of gigantism. 

Branching behaviour . — At the age of 41 days there was no difference in the -i 
number of branches because hardly any time elapsed since the plants began to 
be exposed to differing conditions of light. In weeks following, however, differ- 
ence appeared from set to set in this respect. Branches in the control set 
increased in number for some montns until February 1st and after tnat there 
was a decrease (Table II). This was obviously a drying effect on these plants. 


Tael® II. 

Number of branches per 


Photoperiod 


Bat© of 
observation. 

Age in 
days. 

j Shorts* 

j 

| Normal 

j Long, 

1 _ . - _ 

l 

;• :■ ■ 

0 hrs. 

6 hrs. 

18 hrs. 

24 hrs. 

December 

15 

'(,'0:41 

10 

±0-22 

10 

±0 22 

10 

±0*22 ! 

10 

■ ' drO‘22 

10 

! ±0 - 22 

January 

1 

56 

Plants died 

14 

±0-27 

10 ! 
1 ±0-24 i 

! i 

i 14 ! 

±0-25 

1 ■ 

25 

±0-26 

January 

15, 

71 

| 99 

14 ! 

±0-25 

j 1 

! 11 j 

±0-26 ; 

14 

±0*27 | 

17 

'±0-28 

February 

1 

, 86 

n 

20 i 

■ 14 1 

16 

17 ' 

: 




m 

Bl 

±0-39 1 

1 '±0-28 , 
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Table I ( Qontd .) 


Photoperiod 
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Table 11 ( Cmtd .) 


Photoperiocl 


Shorts. 


Date of 
observati< 


Normal. 1 


February 15 101 


Plants died! 


Marsh 


March 


T“*? edS0t t 1 h6 ? uesti ? Q ., of Poking did not arise because the 
nIimW A/f fcqU1 f e8aGarly s ! a 8; e of .l lfo - Ia the other short duration lot the 
w£n nftL«f n0h6S ^ P ^° gr ? SS1 ? iy moroased ds P i °ting a shade loving nature. 
When often the vegetative developments ol plants increased even on short days 

Si T*\ l ° U f 1 ] llu f m f^ was > however, apparently insufficient for the late! 
well developed plants which olten oould not survive after February 1st. The 
long duration set again showed a progressive increase above the level of controls 

inlmSuET m -° nth3 m .^ is r0 » ard whiie > later, the number of branches 
1 l 4 S ?L ies , m respeot to normal piants was certainly due to greater 
Zt i “*! P T bIe f f P^tosynthetio activity by the increase in supply of 

Sibln JhT - W ° S * e !t ? he P hoto S ra P h (Kg II) also clearly depicts 7 the 
branching behaviour of the plants as affected by different photoperiods. 

^■R 0 Au am i^i ati0n r h ? t6IlLl a . ad V0rtioa! development of roots is also greatly 
aeeord^ith photoperiods (Fig. II). These observations are in close 

aoeoid with those of some other workers, as Weaver and Himmel (1929), and 

&t r Cty^““lS 929; ’ Wh ° a '" MI ” rlea ‘“S * 11 ^ 

The root development showed a direct relationship with the increase in the 
photoperiods. The plants under the normal photoperiod had very little root 
development and less number of finer roots. Under the short nhotoperiod the 

* Wa ®i 8t J P°° r ’ wh ? re onl ? a few roofcs developed with little 
B * u Unde /A he ^ nger pp° to periods the root development increased. 
Ihe 18 hours set showed the development of longer and many finer roots. The 
plants of the continuous illumination set showed the heaviest root growth with 
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long roots. The fibrous roots 
ughout the big roots (Fig. II). 
This is rather interesting to 
note that plant organs which 
are developed under ground 
SS devoid of chlorophyll in- 

' dioating little relationship 
B||| with light conditions of atmos» 
Pfflpw phere are so greatly attuned 
witb «™tuations in this factor, 
Hpyp Morphological differences in 

*i tubers— ~ In Sol annm the under-' 
ground portions which are 
, as tubers are the most 
ll economically important organs 
cro P e -i t® food matter 
^manufactured in the leaves 
with the help of light and. 
■1MB chlorophyll; and this food 
matter is translocated to' these- 
underground forms where it is 
growth and stored. As light afieots the 
manufacture of food products 
by changing the machinery 
of tli© food production, so it 
must affect the growth and 
the development of the storage 
0d 8 Hence, to find out the effect of 
th© morphology oi tubers was critically 
show a similarity to th© results obtained 
and Koy Magruder and Allard (1987) who 

. — ~~ formation, 

)n ~ f l f nts wbm exposed to the normal pl_ 

The plants as they received the 
requirement, showed 
on the increase in the n„ 

’rowth tli© number praotioall 1 
„ . a , probably because of the stunt* 

.e.xoi of growth, which are the machinery of foo< 

The plants exposed to both short and loap-er 
a very striking difference in the formation of 
plants exposed to .the normal pbotoperiod (Of. 
like light ordinarily thought to be unoonc 
ground organs are of quite great i 
difference obtained in tuber production 
conditions of light. The plants under s 
poor growth in the number of tubers 
throughout the life cycle. It happened 
number of leaves produced by the plants 
ox food production — thus affecting tube] 
phot op ©no d s ^ also showed very little 
constant during the later part of the grow 
growth of the foliage which utilized all i 
amount was translocated to 


ms® 


parts where the food is finally gt< 
the duration of light on the storage part 
examined. The results obtained here 
by McCleland (1928), Wilson (1932) l ' 
have found that in Am.rioa Act pUpeSufalouTod tXr 


pbotoperiod 
llj normal 
® rapid, increase 
number was not so 

ioally remained 

■rowth 
4 production. 

lamination showed 

w TT mr "S as oom P ared to the 
Fig II) That atmospheric factors 
; w “h the development of under- 
icance is clear from the marked 
a sheer change in the atmospheric 
, . photoperiod demonstrated a very 
much practically remained the same 
because of want of light and the less 
svmea is the tool for the manufacture 
production The plants under longer 
production of tubers which remained 
! . . Tlsis was due to the excessive 

ae materials that were manufactured 
the under-ground portions for tuber 


snowed a vigorous growth of tubers, 
daily illumination, i. e . their regular 
in their number of tubers, but later 
marked; and in the later chase of s 
constant. This p! * - 

of th© leaves after 





p ' ; 


. . Discussion. 

feet the 

to the prodaofaon °f the underground forms in reiSi iT\l Sp901 ? 1 refereri00 
and developmental characteristics. Various anomS f vanons growth 
were noticed in various experimental P laX g3 under diS, T f ' ® ° f P lant 
it was seen that these anomalies in th a fj™ ? different photoperiods. 
V da y length was, however, to ‘someeUntteVSf 80198 Uader di ^ 

photo^X^^ 23 ? 37 «* »y ft. 

growth, but the longer photoperiods activate ♦„„!?* photoperiods inhibit shoot 
nature The production of tEr is sWi ?g a gfewtt, 

m h an ®* iber tte longer or the shorter ones (0 f GarJer^iqa^w-f 11010 ?^ 10 ' 1 
The root growth which also forms a part of fh« Pi 23 ’ ^ lisoa 1932). 
affected to a great extent by a different photoDeriod S' ° f P aol °gy of the plant is 
poor under the short photoperiods wW a ? a 1 P , Taa «°t growth is verv 
root growth, the activation beino- yerv nEfnL^ 0 * 0 ? 9 ™?® aetivate profuse 
Zimmerman and Hitohoock 1929 jind WeC anTfflmtS ‘S' 10 " 8 < s - 1 

Snow mil ofShfln a&'x in^ ftiX^^®*^ 1 ’ 11934 ’- A ™V ««'» 
meat in plant are largely aollroM by vSfo^Vl ^f 6 gr °?‘?. 3,14 
It may be suggested that different photoperiods^ “SdTto I- e # ulat ™ f ^stances, 
of these substance which, in turn, brin°- about dlff? ° 1 dlfferen , tla l Production 
mental manifestations. It seems that tla * j? rowfc k and develop- 

substances vary with different types of «1 JT iu ? tl0n *.*">"* promoting 
this effect that in potato ‘^ (i » is P«babf 7 due to 

while long photoperiod results in the gigantic shS growth^ P °° r Sh °° fc gr0wtb > 

differential effect ra the^variou^parts of^Kd to , tb ? differ0n t photoperiods show a 
tion that the plant as a XTe has a delnS S’ Xt « oIear . W the observa- 
and the growth, and development of the pW i° dl ,? erent photoperiods 

periods. It was thought that differential tnwff / , by , the di ^ent photo- 
depend solely upon the genetic constitution aad , develo P. i n®n^l characters 

tigation and the investi^ofinn, ^ , tne piant material, hut this inves- 

1923, 1925 ; Wilirmt^ Allard, TS, 

that atmospheric light condition speeiallv definitely show 

effect on the growth and ^ developS? even oHhl S° periods > a profound 
indicate that though they are not directly connected ftilHf 115 - P ^ ts ’ wbiob 
is of very great importance. Y ou 0i still the indirect effect 

SUMMARY AND CONCLUSION ^ 

tr=T z p mde ,w“ a — ■ 

Sir m «jr 

Sigantiem by the oon^MaslVilluSriat^ wThot tjfV 110 !^ 3 Ph« nor aeaon of 
■hoot *ro»t£ which dies K 3 ™ry poor 
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The root ramification and development increase with, the increase of the 
photoperiods, the maximum being under the continously illuminated. set. 

The tuber production is more pronounced under ^ the normal pliotoperiod 5 
whereas both the short and the long pliotoperiod produce very poor tubers 
with abnormalities. 

In conclusion the writer wishes to express his indebtedness to Dr, S S. 
Ohoudhury of the Institute of Agricultral Beseareh, Benares, for his advice and 
encouragement during the process of experimentation and to Prof, Sri Banjan, 
D. So., of the Allahabad University, and to Prof, B. M. Pugh of the Agricultural 
Institute, Allahabad, for their encouragement to complete the writing of the paper. 


HOME ECONOMICS ; ^ 

By * 

Miss Pramila Pandit, B. A. 

Student of Home Economics , Allahabad Agricultural Institute 

The term “Home Economies” is generally misunderstood. It is not merely 
teaching a girl how to cook, to sew or to keep her house clean, but it also teaches 
one how to administer homes wisely . It is a fob which requires as much know- 
ledge as any other profession, 

“Home Economies” is a new branch of knowledge. America, a place which is 
much more developed, advanced and better off than our India, is finding this 
course so^ very important and needful for the girls that it is flourishing in 
Universities. This course is about 100 years old there. Prom this we can realize 
how far behind w© ar© in India and, therefore, the necessity for young women to , 
study Home Economics. | L 

Home Economics was first thought of by Mary Lyon of America in 1837. 

Girl students were that year alloted certain domestic duties, although no formal 
education in the subject was as yet given. In 1865 certain lectures and demons- 
trations were given on Domestic Economy, but that lasted for only 3 years. Thus 
courses in cooking, house keeping, sewing, dressmaking, etc., were taken up and 
then dropped, due to som©^ reason or other. It was not till the last quarter of the 
19th century that formal instruction in Home Eonomics was begun and series of 
lectures were given. It is now a very popular course and a majority of girls take 
it and are enthusiastic about it. To-day in America there are about 500 colleges 
and Universities offering Home Economics, and there are about 45,000 girls who 
are studying this subject. On the contrary, in India there are only a few insti- 
tutions of this kind imparting knowledge to only a handful of girls. Women of 
this country ar© hardly aware of it or know its importance. While household 
arts have always been considered a part of a girl’s training, yet to give it as a 
part of a college education is a new idea in this country. Here, at the Allahabad * r 
Agricultural Institute, on© has been able to get only a partial picture of the 
whole course of Home Economics. But I am sure, in time to ooin© 9 a complete 
course will b© opened where one could acquire specific knowledge on one particular 
branch of House Economics. Girls from all over India will be given the know- 
ledge regarding art, child development, foods and nutrition, home manage- 
ment, /household equipment, textiles and clothing, and physical education. 

■ ^ Jh ill© Home Economies course at Allahabad a training in Horn© Economics 

■ ' is given together with such foundation studies as English and social, physical and 

biological sciences. A young girl should look forward to getting this type of train- 
; ’ ing, Xiisa great thing to bring the knowledge of many sciences together for better 
homff living. In other schools we train our minds only, but here we work and 
study and thereby develop© our bodies and our minds. Home Economics is 
, necessary because, to educate a girl is to educate a family. It is the woman who * 
ii not only the mother., but the comaker of a nation. ' * 
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. . A BRIEF REVIEW OF “K'ISANV 

V By-' ■ 

: S. B. Vjsrma.- .. 

(A Book published in Hindi by Mr . Af. Husain 9 'Kasanaye Noor* 
Partabgarh , (L B» and Edited by Messrs. S* F> Aiam and Mansur 

Medarvi) 

TMs is a very interesting book ; and its publication in Hindi will increase its 
usefulness in the Villages, particularly among the literate cultivators ©£ this Pro* 
viaoe. They can. learn from the various articles and informations contained, in 
the book as to how they ©an increase the produce from their fields and develop© 
production o! their cattle. Besides methods of agricultural improvements, the 
book gives outlines of cottage industries* health-keeping* hygiene* sanitation* first 
aid, and village uplift; and such important .informations as are very necessary 
for every-body to learn so as to deal with various public departments such as 
post offices* courts* etc* A brief statement regarding recruitment to the army and 
Technical Units and concessions extended to the families of the soldiers has also 
been mad® in the book. 

Certain proverbs* mostly prevalent in our village* are recorded in this hook 
which will add to the interest o! the readers a great deal. The book as its name 
suggests appears to he of us© to a Kisan. (cultivator) alone ; but its utility' 
can he equally shared by a non-agriculturist also. Tt has been priced at 
annas -/12/- a copy. 

W© are glad to find that the book begins with messages of appreciation^ the 
first being from Dr. Sam Higginbottom* ex-Prinoipai of the Allahabad Agricul- 
tural Institute* an, cl the second from Mrs. HLigginbottom who was head of the 
Horn,© Economies Department of the College. 


“ We ought never to be so old hut that we should 
like to grow a good variety of fruits or vegetables or 
lowers or even seeds to produce new kinds. Otherwise* 
of what significance are the efforts of our experimenters 
to originate new varieties of fruits f The possibilities 
for sheer enjoyment in the raising of fruits are unima- 
gined. Fruit growing is a wonderful and captivating 
subject* full of colour, sunshine, and flavour* with varie- 
ty and interest for every last©,, albeit these rewards 
may be denied the people. I am convinced that, we are 
not reaching the possibilities and full rewards in the 
growing of fragrant yields of the ©arfck W© are not 
making the most of pomology* Emotion and not alone 
profit-and-loss is a guiding fore© in human development ; 
It may ho well expressed in good fruits of good variety. 131 
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* Provides Green Feed for cattle all the * 

| year round ■ *. 

* * ■ 

* INCREASES MILK YIELD ■ m 

m ' m 


Yields more than 2,000 maunds per 
acre in five to sis cuttings under 
, irrigation 

PROPAGATED BY CUTTINGS OR ROOT SLIPS. SEED 
RATE 15 MAUNDS PER ACRE. ROOT SLIPS SOLD 
AT BS. 8 PER MAUND, AND CUTTINGS 
AT RE. 1 PER MAUND. 


For Instructions Enquire- 


FARM MANAGER 

AGRICULTURAL INSTITUTE 

■ ■ ' 'ALLAHABAD 
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Improvement of the villagers* lot has rightly been 
given a very important place in all post-war plans, 
and believing that a practical demonstration show- 
ing how village conditions can be improved' would 
be of some assistance to the Government and the 
public alike, we recently carried out certain corn-* 
cxete improvements at Virar — a village 38 miles 
from Bombay. These comprised the construction, 
of a new village house, a demonstration length of 
all-weather creteway, a permanent grain silo, 
clean and dustless market platforms, a drinking 
fountain, a single narrow trackway suitable for 
hand-carts, cyclists, single-wheel bullock-carts, a 
novelty in the process of development,' It. i$ 
hoped that a Public Service of some value will be 
discharged by this kind of demonstration. 

For further information write to The Concrete 
Aisocialion of India, 70, Queensway, New Delhi. 


THE CONCRETE ASSOCIATION OF INDIA ' 

THE TECHNICAL ORGANISATION OF v 

THE CEMENT MARKETING CO.OF INDIA LTD 
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The Punjab Fruit Journal 

ITS APPEAL IS IMMEDIATE, 
ITS BENEFITS OUTSTANDING 

AJfB 

Practical, Informative, 
Entertaining & Efficient 


THE ONLY MAGAZINE 
IN ITS FIELD EDITED 


BY 


Annua! Subscription R®. S 


(English Editions. & Rs- 3 


(Urdu Edition) 


Issues mostly in demand : — 
January 1940 and 1943 Urdu 
on Horticulture, January 1942 
and 1944 on Fruit Preserva- 
tion. Besides Horticultural 
Calendar, Mango Budding in 
Situ, and Bulletins on Fruit 
Industry, Palestine (2) Egypt, 
(3) Italy and Sicily Island, (4) 
France and Switzerland. Ful • 
lest particulars available 
from: — 


Business Secretary , 


§ 


S. BALSiMGBBA-Wil, 
B.Sc. (Ag.), M.Sc., (Calif.), 

Fruit Specialist, Punjab. 


Punjab P. C. Fruit Deve | 
loptmeut Board, Lyailpur. ! 
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When you devote that unused 
piece of land to vegetable 
gardening, you don't merely save 
on bazar vegetables. You get 
8 constant supply of fresh, 
health-giving vegetables you 
and your family so badly need, 
and good healthy work In the 
open air. Start growing 
vegetables to day. 
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8 



4 THROUGH THE SPECTS OF AN EMINENT BOTANIST 

t? — What he has to say — 

C PLEASE READ. 

I “I have gone over Messrs. Chandra Brothers’ Horticultural 

| farms with great pleasure and profit. I am told they have assigned 
| over two hundred acres of their excellent lands for this purpose. 
V The farms are run on expert scientific lines and already they have 
| started to produce new and varied varieties of hybrids. 

| They have upwards of five hundred varieties of ROSES and 

f l l have pleasure to testify that I have seen not only budding but 
J inarching, etc., being done under the supervision of experts, unlike 
V I some of the other Rose Plantations that 1 have visited, Chandra 
\ Brothers keep maps and record of the plots to enable them to 
| name any rose with exactitude. 

| Besides this, they have the choicest collection of ANNUAL 

| FLOWERS in India. Some of their seeds such as the SWEET 
| PEAS, DAHLIAS, BALSAMS, etc., are unrivalled. I hear they 
| have over one hundred and fifty separate named variaties of SWEET 
| PEAS. These multitudinpus varieties are sown scientifically in 
l separate plots to ensure against even remote chance of cross-pollina- 
| tion, though naturally they are self-fertilized. Thus these seed growers 
| take a just pride in the purity of their seeds. 

i CHANDRA BROTHERS claim to have the largest varietal 

-t\ collection of CITRUS in the world. It was a rare pleasure to go 
h through their CITRUS ORCHARDS and to see the healthy trees 
} laden with fruits. I saw for the first time some of the new varieties 
| of CITRUS, e.g:— Tangallo, Kamquat, etc. They graft these fruits 
; on various stocks and no t on the usual “Khatti” stock. This is a 
| great improvement for the growers of citrus fruits on various soils. 

\ For this great enterprise of theirs, the Country owes a debt of 

| gratitude to CHANDRA BROS. India is sadly, deficient in its horti- 
} cultural Industry and is one of the poorest consumers of fruits in the 
% civilized world, CHANDRA BROTHERS fill a great want and f 
J ' wish them every success in their great undertaking ” 

* | ' SHRI RANJAN, 

% M.Sc. {Cantab), I). So. ( State-Franco ) 

« Professor and head of the Deplt. of Botany , and , Dean of (he 

~ Family of Science, Allnkalal Unmnity. 


Foil i wing CATALOGUES may be called for 
Finest flowering seeds., Famous roses. 

Free Fruiting Citrus., Flaming Bougainvilleas., Etc., Etc. 


A ddr eis to 


MESSRS. CHANDRA BROTHERS* APIARY 

Floral Farms, Seed Growers, P. o. Ulao, 

’A--.': Bly. Sta. Begrasaral, (Bihar.) 


Please mention Tas Arc. a rasas Fashes 
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YOU CAN :FOOLY’"lgiif il|f Wk'P Oil 
: YOUR POST-WAR IRRIGATION 
SCHEMES. 
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editorial 

“ Written in September, 1945 .” 

Tiie war is at an end ; peace lias at long last come again into the world, and 
Rare! Education aat j ons of the world have been brought face to face with 

in Post-War lots fa! Problem of rebuilding it. Beeonstruetion and rehabilita- 

tion are the watchwords not only of those nations that 
are , “ ™®. ward-evastated areas, but also of tbs rest of the nations of the 
world, ^ifais last world war has affected not only those nations that were actively 
engaged m the war, but also all those that were not so actively engaged. This 
war was indeed a global war. And we in India, like the rest of the nations, were, 
wnether we wanted it or not, not only involved in it but very deeply affected by 
w. Our soldiers have fought in almost all theatres of war ; they have been to 
j&nguand, £ ranee, Germany, Greece, Italy, North Africa, the Middle Bast, 
Lta.aya and Burma ; and many have been right round the world. Oar leaders 
and our scientists have gone to various parts of the world so that this Country 
can do its part not only during the war, bat also after the war. Up till now this 
country .as ceen brought up. almost completely in the traditions of England 
Oi shall we say the United Kingdom. But this war has not only brought us into 
very intimate contact with . America and other allied nations/ but it has also 
, r jflb'bt to India a greater knowledge of all the other nations of the world. India 


iu&s, therefore, from this very costly experience got a better estimation of its place 
among the nations. It knows not only its strength, but it also knows its 


weakness, irobably it was Professor Saha, the distinguished scientist of this 
country, who was reported to hav© said, when he saw the great scientific develop- 
ments made m that great country America, that he felt like committing suicide 
as _i.e compared those conditions with those that exist in India to-day. We do 
not beueve that if ro lessor Saha is the only Indian who has had that feeling. 

•L 1© Sr©* W0 StTQ StllfrL m A. TO V At f.HtS! rtArnitvw xsrfsn. Kfttro lisorl fho £8 fltra nfo f*r% t 


Aiiere are, we are sure, many of this country who have had the advantage which 
xrroiessor Saha has. had of seeing the great Industrial West, who share those 
teeangs with him. ^ One who has been to any of the industrially developed 
jonstnes of the world is simply aghast at the very Mg problem w© have in India 
7t bidding iip this country. The problem is so big that it very often results in 
me ie©img of frustration. But with the war now at an end 5 and with the new 
visions and new horizons that many of the people of this country have developed, 
m the result of the war, we have hopes that this country will see better 
lays akeadyn the not very distant future. India also is busy planning about 
reconstruction and rehabilitation ; nay India is on the threshold of building * 

t * " 1 
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u Written in September , 1945 c ’ ? 

The war is at an end peace has at long* last come again into the world, and 
Rural Education ^-f 0 Qa ^ ons of^tlis world have been brought face to face with 
la Post-War Sadia. B e Problem of rebuilding it. Reconstruction and rehabilita- 
tion are the watchwords not only of those nations that 
are J S B 0 y ar d-evastated areas, but also of the rest of the nations of the 
\ wom « law last world war lias affected not only those nations that were actively 
engaged in tne war, but also all those that were not so actively engaged. This 
war was indeed a global war. And we in India, like the rest of the nations, were, 
whether we wanted it or not, not only involved in it but very deeply affected by 
iu Our soldiers have fought in almost ail theatres of war ; they have been to 
J&ngiand, rrance, Germany, Greece, Italy, North Africa, the Middle East, 
malaya ana Burma ; and many have been right round the world. Our leaders 
and our scientists have gone to various parts of the world so that this country 
can do its: part not only during the war, but also after the war. Up till now this 
country .as been brought up almost completely in the traditions of England 
or sil r i 5 e sa J tile United Kingdom. But this war has not only brought us into 
very irjimate contact with America and other allied nations, but it has also 
^ n< ^ a a S r ® ater knowledge of all the other nations of the world. India 
^ therefore, from this very costly experience got a better estimation of its olaoe 
y a2 ?°|^ Rations. # It knows not only its strength, but it also knows its 
* weakness. Probably it was Professor Saha, the distinguished scientist of this 
country , who was reported to have said, when he saw the great scientific develop- 
ments mad© in that great country America, that he felt like committing* suicide 
as he compared those conditions with those that exist in India to-day. We do 
not oelieve that Professor Saha is the only Indian who has had that feeling. 

iier© are^w© are sure, many^of this country who have had the advantage which 
rroiessor Saha has had of seeing the great Industrial West, who share those 
feelings with him. One who has been to any of the industrially developed 
ooiintries of the world is simply aghast at the very big problem we have in India 
oi building up this country. The problem is so big that it very often results in 
tne reeling of frustration. But with the war now at an end, and with the new 
visions and new horizons that many of the people of this country have developed 
as the result of the war, w@ have hopes that this country will see better 
days ahead pn the not very distant future. India also is busy planning about 
^ reconstruction and rehabilitation ; nay India is on the threshold of building a 
new order. But whatever that order may be, India is agreed on on© point and 
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that is that rural India ' also should be educated. s The dumb millions of India 
who ar© illiterate should be literate. It is with the idea of contributing our mite 
In this very great problem of educating oar rural India that w© make the 
following observations, 

India is and may* for some time to come* remain an agricultural country. It 
is also a country of villages. If rural India, the India of these villages, is to be 
educated, the kind of;, education that it ought to get, should be the one that meets 
its needs. It should be the education that will have some connection with the 
after-life of the person we intend to' educate. la our opinion, education in village 
India at the present time is too literary, and not at all related to the life of the 
pupils or to the life of the group in which the pupil finds himself. It, therefore, 
stimulates no thoughts and deadens all powers of observations. It has, in a very 
large measure, made us incapable of using our hands. We feel that this 
criticism holds good even for higher education. A purely literary education or 
a 4< puro. science 55 education has been one of the main causes of the backwardness 
of this country. This type of education has only too often proved to be a blind 
alley to many a young man or young woman of this country. That is why an 
Indian student considers himself or herself as having finished his or her educa- 
tion when he or she finishes university education. This type of education "has 
been, in ample measure, a great loss to this country. The “pure science” 
education in this country has left us more or less incapable of . exploiting or 
developing the great resources which this country possesses, and which we have, 
only recently, mainly as the result of this war* realized. The soil and climate, 
the animals and plants, the rivers and mountains, the hidden mineral resources, 
the man power, and now the atomic energy, all these we have in abundance : and 
they can be developed or used. to advantage for man’s happiness, if we but know 
how. How far can *wo say that our education in this country has led us in 
this direction ? It seems to us, therefore, quite obvious that education for the 
rural masses needs overhauling. We ar© glad, however, to say that in express- 
ing these ideas we are not at all original since they have been expressed off and 
on for the last sixty-five years or so by those who were appointed by Government 
to make investigations for the improvment of this country either economically or 
educationally. 

We note that the Indian Famine Commission of 1880 ia its report- emphasized 
the very great used lor increased technical knowledge of agriculture, and 
therefore, _ recommended the introduction ^ of agricultural education in rural 
schools. The Government of India, acting on the above suggestion, and 
after spending a great dead of thought os it, resolved in 1888 that se with the 
co-operation of the Educational Departments 'measures should Ice takes which will 
render the agricultural population capable of assimilating new ideas,.* which 
will qualify them’ to take that active part in the scheme of agricultural reform 
without which no effective results oan be expected.” Again, as early as 1893, 
Voeleker, who cam© to this country from England at the instance of the Govern- 
ent of India, in order to make aa inquiry on the subject of the improvement 
of Indian agriculture, emphasized the need for agricultural education at all 
stages of education. In the elementary schools, he recommended the introduction 
familiar agricultural subjects to the pupils ; in the middle school sfcaga, 
elementary physical science, the use of agricultural primers and illustration 
plots in which crops- are grown ; in the high schools stage, more physical science 
and agriculture, with small farms attached to the schools. In colleges that do 
not teach agriculture, he recommended that agriculture be one of the subjects. 
How much progress India would have mad© ia the sciences which are so sorely 
the development of this country if only we had followed these simple 
s of this sage who came to India with the sole purpose of finding out 
could make progress. ‘The Royal Commission, oa Agriculture 
, of which Lord' Linlithgow himself wm the Chairman, also mad© 
similar recommendations’ Them we have 'the Abbott and Wood report of 1937 



Agricultural education, as we Sad in India 
It has not grown in the village but it is 


progress, 
the soil”, 
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and now finally we have the Sargent report of 1944, Its basic recommendations 
also, it seems to us, are the same. They also say that “the present system (of educa- 
tion) does not provide the foundations on which an effective structure could be 
erected’’. “In fact”, says the report, “much of the present rambling edifice will 
have to be scrapped”. The Sargent report- then recommended, “that all children 
must receive enough education to prepare them to earn a living as well as to 
fulfil themselves as individuals and discharge their duties as citizens.” “This” 
the report says, “is the minimum, provision for a national system of education”! 

Commissions and experts may come and go, but India will go on fur ever 
So their reports want info the archives of the great Indian Empire with no 
thought, it .seems, that they should ever see the light of day. However we hope 
tlxat tills will not b© also tho fat© of fcho last one *— tlie Sargents report, 

India is, as stated above, beginning to wake up ; as the result of which 
more and more students are going in for those sciences which will have 
practical value for this country. This year about 350 candidates applied for 
admission in the first year class of the Allahabad Agricultural Institute where 
there are provisions for only 35. We believe that the conditions in other agricul- 
tural colleges are similar. In this connection we quote the following statement 
from the Sargent report: “The High School with an agricultural Mas has 
indeed a most important part to play in the new (educational) system. It will 
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C HEMIC Ali CONTROL OF COMMERCIAL FRUIT AND 
VEGETABLE PRODUCTS, 


K. 0. Bate a. 

CkernisL 6. G. Fruit Preserving Factory , Agra. 

INTRODUCTORY 

With the development of the science of fruit preservation, the need for scien- 
tific control of the manufacture and chemical control of the quality of the raw 
materials used and of the finished goods has become imperative. la India the 
manufacture of fruit products is as vet mostly in the hands of experts who follow 
simple rule-of-thumb methods. This has resulted in the production of products 
of such varying quality that it is often difficult for the consumer to stick to one 
particular brand. Moreover, the additional disadvantage resulting in enormous 
losses by way of spoilage has aggravated the problem. Needless to say, most 
of the fruit preservation factories suffer heavy losses every year which could have 
been avoided if a strict chemical control was exercised over the raw materials 
used. 

Although much has been accomplished toward an exact understanding of 
the_ scientific principles underlying the manufacture of fruit products by ^the 
fruit laboratories in agricultural colleges, the application of these principles on 
a commercial scale has not received the attention which they merit. This is due 
largely to the lack of well-trained fruit technologists who are required to nut the 
industry on the road to progress. The few who are trained as advanced course 
students m fruit preservation inmost agricultural colleges do not know enough 
chemical analysis.. They are also not familiar enough with the fundamental 
chemical and physical changes of fruits in their industrial processing", and have 
insufficient knowledge of the sciences of microbiology and nutrition. The tiros 
has come when an extensive training .in fruit technology of the right type of men 
is imperative for the best interests of the industry. The technologist should 
possess the knowledge by which he can develop new products and processes nan 
exercise proper selection of raw material, and can understand the problems of 
sanitary handling and incipient deterioration. In addition to this, the develon- 
ment of methods for control of quality ia fruit products is one of the chief func- 
tions or the fruit technologist. 


SCOPE OF THE WORK 

• The scope of the work of a fruit technologist ia a fruit preservation factory 
is almost unlimited. He must he a man who knows quite a lot of analytical 
work and is thoroughly familiar not only with the various processes of manufac 
ako understands the effect these have on the nutritive value of the oro- 
the auvance of nutritional knowledge in India, legislation will 
have to be enacted and enforced to allow only those fruit products in the market 
which have their nutritive values preserved to a maximum. Already there is a 
move m this direction and a committee has been formed with Sir S. S. Bhata^ar 
as chairman and Dr. B. 0. Guha as secretary. In the light of the above it is but 

«« tU3 L al - a maauf aoturer wl11 . have to Ms products tested by a chemist 
aS re fj 1 ar ^ s ^ r ‘ eir f° 0< i values before these can be put on the market 

r -A- ,f oa * ro1 °I the 7ari °us materials of the factory can be rou-hlv 

divided mto the following four classes: (1) examination of all kinds of raw 

tkmMtS (2) (a) control of manufacturing processes with a view to improve 
them, so that there is the least deterioration m nutritive value as the material is 
converted from the raw stage to the finished product, (h) diagnosis of the causes ’ 


CHEMICAL CONTROL OF COMMERCIAL FRUIT gg 

of faults in maruifoioturo and doFisiRg 9 remedies ; fS) examination of the finished 

%r UT ? l ha A fchey r e oi the . b03t P° ssibls *»%• with least variation 
between different batches of a particular product ; and (4) utilisation of waste 
produces with a view to reduce the waste to a minimum. 

EXAMINATION OF SAW MATERIALS 
Among the main raw materials used in commercial fruit and vegetable oro- 

' dues may be included sugar, fruits, preservatives, citric acid, essences and oils 

colours, vmegar and acetic acid, water, and tin, glass, or other suitable containers! 

Sugar. 

*" T The sugar used should be examined for cleanliness and for ash percentage 
It should be tree from both soluble and insoluble impurities. The sugar received 
Py fru . lt factories during war time has fceea found to contain dirt as an insoluble 
; : impurity. Sugar should be tested for the presence of sulphur dioxide as the latter 

. : when present, will produce corrosion in tinned products.* ’ ’ 

h; Fruits. 

I:; . . constituents to be determined in fruits will depend on the purpose for 

which these are used For example, the fruits to be used for jam and felly 

0 manufacture should be tested for pectin and pH value. It has long been 

r established that the best gel formation only occurs at a particular sugar-pectin 

. pH point, in order to take.still greater advantage of the analysis of fresh fruits 

trials can be made to obtain the. optimum conditions for gel formation for a 
^.particular variety. Than on this basis the manufacture can be regulated It 
should not take more than half an hour to make laboratory trials. The author 
has been told that this method is being used in a fruit factory in the United 
•Kingdom. If regular records of the data are kept and correlated ‘with the final 
: gel strength as determined by Ostwald’s viscometer, a very useful experience 

H ® an be ? ained within a short time. Pectin can very quickly be determined bv 

, the acetone method as suggested by Morris (1). The method though not very 

i. accurate is useful for working purposes. J 

In the case of fruits to be used for the manufacture of juices and squashes 
■mi ™ amm 0 determination is very important. It is only on the basis of this that 

; 4 the3e P roc !/‘ ots tol(i a prominent place from nutritional point of view 

> among commercial fruit and vegetable products. Tomatoes for the manufacture 

f otjemito ketchup and other products should be examined for the number of 

h y ?- asts a , nd 8 P° res aad for bacterial count. This would keep a check on 

1 tae quality of tomatoes used as tomato products are very sensitive to the attack 
of micro-organisms, 

¥ 

Preservatives. 

. Potassium mefa'bisalpMte and sodium benzoate are mostly used as preser- 
vatives. The percentage purity of potassium metabisulphita can be found out 
by determining qualitatively the sulphur dioxide. One gramme of this preser- 
vative should contain 576‘57 milligramme of sulphur dioxide if it is cent per cent 
pure, j-he quantity of any preservative to be added should depend on its purity 
a. y, a sample with 50 per cent purity should be added in double the amount’ 
Ito author has been given to understand that in one particular instance a factory 
had to throw away many barrels of lime juice which was spoiled on account of 
inadequate preservative. It seems the preservative was added in normal doses 
mot taking into consideration its purity percentage which was very low. Commer- 
oial potassium metabisulphite is sometimes only 25 per cent pure. 
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cipiktkn wlaTerrio ohbride^dation ^ extraotiag wiib oWorofo ™ and pro-' 
Citric Acid. 

.« m p?“2a7c«S?Joa“° s S“ *» * gml «tat. A 

hydrogen sulphate. Very often tartaric ae?d ht fmt ^ r 7 *? be potassium 
latter oan be detected by its meltin^ St has . beeQ ?? Id as <*trie acid. The 
as calcium chloride and silver nitrate VS ' itT a ”° US °, tber obemioa l tests such 
found out by simple titration with N/10 alkali^ perC0nta ^ 0 of Parity oaa be 

Essences and oils. 

The purity of various essences and oils mn h* ,• j , . „ "* 

of various physical constants such as refractive indevS by , th ® measur em®nt 
cation value. Each particular oil or essaul! £ j « ^ Talue and saponifi- 
tants and it is only by a determination of two o^mo^of th^ ° f 4hese cons * 

a fair idea can be had of the quality of the material * theSe m ® asurea ‘ents that 

Colours. 

The colours generally 
restricted to Orange I, Ervth 

S. F. Yellowish, The purity ofT ■ ranoeau 3K,- Light Green 
meiting point is compared to one of those givenabwe* Av he J ndged ea * il 7 if its 
should be checked before the colours can he ' 4, 1 . sei ? 10 as an impurity 
constituent liable to be present. Oare should hl L™ tks / s4he onI y harmful 
manufacturing processes in lead or copper vessel T . to ,, oarry out the 4 

these materials may be dissolved and conteminate the prodS?' q,mntities of 

Vinegar and Acetic Acid. 

determining tWidSiof valuef ^hichifdTlSd as ar ’ tiSdal vlmgar b 7 

potassium permanganate solution required te 41 th ® aum09r oi cc of N/10 
50 o.o. of vinegar containing 3 ner cent '•eet;/! • j V ? a permanent pink colour to 
acid. The values TOIJ & -pS 

5 ; l or Wate acetic acid o, for artificial vio e 4r friAi Tf- li ®a "meg-ar it isabout 
of d per cent, strength from 8 to 12 ffi Jjl n ' 1 . t0 i ' 3 aad wine vinegar 

:° d r -** 4— X°° * as% * 

sulphuric acid and alcohol wheifjf fragrant smell 6 f ^ i4 with strong - 

Ferric chloride gives a red coloration with a neutr4 a °®tat® is produced. *... 

" [destroyed on addition of hydrochloric 4<i ? ^ of an ao ®tate which ■ 
of basio ferric acetate is produced. " • h 01 * 131 ^ a brown precipitate 

Water. - 

The quality of wafer used ia the mnnnf™* <• 
vegetable products is of great signifioanbe ThitT® °l comme . J ‘ oiai froit and 
tinned, products. If the water contains iron au4 « f ^ mue assential m the ease of 
is bound to be a good deal J 44 • s . ul P h ! ir ™ more than traces 

ultimately result in ‘Hydrogen Swel s ’ ITvdnL 4l f ed P ro duot 3 which may 
which requires careful looking into ' Hard J*?Iv 5 / w , ater 18 another factor 
will cause hardening and toughening • th w ^ lf ed £or bla nohing vegetables 
be beneficial. Cbouafes ci S^ s ‘t°„T 4 ^ 

tkc prepain o 
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* ■well known, ‘seals deposit’ in the boiler used for stoa m generation ig due to the 
presence of hard water. Tne.quantity of iron in a sample of water' should not 
exceed 4 parts per million while other salts such. • as bioarhonates, chlorides and 
sulphates of oaleium and magnesium should not exceed 100 parts per million. 

Tin and Glass containers. 

The quality of tinplate used in the manufacture of earn for eommeroial fruit 
and vegetable products should be the foremost consideration of the fruit techno- 
legist.. This can be easily judged by the gelatins ferrioyanide test. He should 
use tinplate which has the least surface ■ of exposed iron. The selection of 
lacquered or pi am cans for a particular p oduot has to be decided, Generally, 
plain cans are preferred as these have baeu found to give less trouble. But when 
t " quality of tinplate .is. very bad, lacquering has to be resorted to especially 

in. case of highly aoidic fruit products. Por the canning of fruit juices a special 
enamel has to be used. Lacquered cans, on the other hand, are preferred in 
case of canned products which stand the danger of discoloration such as straw- 
berry and cherries. 

. The cans should be tested for leaks by pressing them inverted under water 
with one end seamed. Leaks can be detected fairly rapidly by this simple 
method. However, the use of compressed air in detecting leaks is more helpful 
and certain. 

Glass containers should be examined for uniformity of surface. A trial 
should be. made to see whether they can stand the sterilisation as many break 
during this process. Glass bottles should have a uniform neck so that the cork 
can b® pressed inside rapidly. 

>- The containers should be washed before use with water containing small 
doses of chlorine (3 parts per million) so as to destroy any harmful micro- 
organisms left, 

CONTROL OF MANUFACTURING PROCESSES AND THEIR EFFECT 

ON NUTRITIVE VALUE 
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Commercial fruit aad vegetable products can 
classes on the basis of their nutritive value : 


be divided into three broad 


(iij j aloes and squashes, (in) Jams* 


^ maximum nutritive 
ia the ease of canned 
peeled and out, and 
maximum of. air and 


t (i) canned products and candied fruits, 
fellies, j&tohups and ohutnies. 

,^tan©si products and candied fruits. 

By suitably modifying’ the manufacturing process, the 
value of' these ' products can be retain© i e For example 
fruit products the fruit has simply to ba washed,, sometimes 
is exhausted while immersed ia hot syrup 'to remove the 
create a high vacuum. These operations if iutelli gently carried oat will have the 
least harmful' effect on the food value of the product. Similarly, the nutritive 
vain© of candied fruits oan be retained to a great extent, except for the drastic 
brine treatment whioa has a deleterious effect on the vitamins. 

Juices and squashes. 

The greatest difficulty with these products is with the retention of vitamin 
0 during . one course of manufacture. . This vitamin is very sensitive to the 
action ot Heat and oxidising agents, and it is very rare that the original vitamin 
0 oonteat ot the raw material is preserved to a satisfactory extent. This is 
especially true of produots of our country where the methods used ia manufacture 
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ar ®. v ® r y primitive and little eare is taken 4 ® exclude air or heat. Other v 
w le fl! are generally carotene and vitamin B, are not so easily destroyed ttUU u 
not offer muon trouble. _ The same is the case with minerals. 

Generally, the public is superstitious about the presence of pulp in sauashe 
too many instances have been brought to the notioe of the author that he thinl 

nutlww+ff a . < ? van i a ^f industry if right propaganda was came 

u by fruit factories to the effect that tne presence of pulp stood for genuinenei 

eLSlrt 0 8j - ”£ is . onl y the pulp Which contains the whole of th 

oarotene, wine a is changed into vitamin A in the body. 

Jams, jellies, ketchups and chutneys. 

The boiling treatment needed in the case of these products is so drastic tha 
In , T ms m useful quantity ara likely to be left uudestroyed. With the ope 


^er ^nsti^/as the calorific value of thVsugar, P9otin, eto faud to som 
extent m their mineral content, # although the latter may be rather low. 

commnrl-^f! 0 ;' 1 j th f °pi aioa , that considerable work on the food value o 
noHnoh ii b a K veg , 8fcal ? ls PJ od . aots 8 «U to be done in this country an. 

anha J trmt with complete uadewtaudiai 

for SfrornWl 64 % ke - U ^ iha “ aa .?. fa °tur 9 in their own hands. Mere orie 
toi fttat.3 p1ot0o.uon of the industry will not do unless we oaa give our country 

disease which bring them health and help to increase their resistance l 

CAUSES OP. FAULTS IN' THE MANUFACTURE AND THEIR REMEDIES 

Often it so happens that certain minor faults durino- the, 

Mere dependence on foremen or supervisors who rln i « ? ° ^ I JObSl j^-©» 

»Aaa-s l 'Sa,5Sa5ja 

workman who solders the last openings is not ready after the cans a» SLlteV 

pssz ISSSJUU HI 

difference V ^ 9 a . variation in the process adopted makes a°lofc of 

examples could be multiplied. made sue wuoie difference. Such 

EXAMINATION OF FINISHED PRODUCTS 

2£ tiTftfis? °„ a ‘ rj, 1 * ..f f °r .‘•i-p* » . 

teoessary that the manufacturer should ‘ a-h^t ^ s J i0 . 1£t ’ *° it is absolutely 
oust adhere at all costs. For this R is * tt gt ?°'J “ d3 to whiot ^ 

ally before it is filled in cans. This win ? *? Jo te8fc ® a ? il lot ohami- 


v", ; 
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e- aridity snould be kept between 0*45 per cent and 0*7 per cent expressed as 
anhydrous citric acid while the soluble solids can he adjusted so as to »1 ?q the 
best gel strength. For Juices and squashes acidity and brix can be determined 
while for a product like tomato ketchup the determination of specific Gravity 
and acidity should serve the purpose. In the case of * canned products the 
strength ot covering syrup or brine is the main consideration. Of course' the 
variety of the fruit selected and the grading must be. -the same at all times, ’ 

UTILISATION OF WASTE PRODUCTS. 

la order that any industrial enterprise should prove economical it is 
necessary that its waste products be utilised to the maximum advantage. 

- Unfortunately, no fruit preservation factory in India has as yet been ableto 
ma m use of its waste. completely. The use to which the waste can be put 
depends on what constitutes waste. We shall briefly summarise some of the 
by-products which could be obtained. £ * ~ J 

Cattle feed. 

Most of the peels of fruits and vegetables can be dehydrated or dried and 
used as stock feed. Experiments in this direction have been commenced by the 
writer and he has obtained some very interesting results. Chemical analysis 
has shown that the feed is rich in carbohydrates and can be used successfully 
with molasses aided at the rate of 1 par cent. Some of the material was sent to 
the 'Imperial Dairy Research Institute, Bangalore, which has reported it as 
having good keeping qualities. Its effect on the quality and yield of milk has 
yet to be investigated, and ‘experiments in this direction are in progress. 

Pectin. 

. ® 31 ! cai2 k? successfully prepared from apple peels, pomace or albedo of the 

rmd of citrus fruits. The method consists in simple leaching with water contain- 
ing 0'2 per cent of tartaric aoid at 00 a F two or three times and then concert* 
tratmg the extract under vacuo. Though the author has not yet tried this 
method himself, there are numerous reports to show that the extract is rich in 
peotinous matter and can be successfully obtained. 

Essential oils. 

, Tnr.se can be prepared from lemon or orange peels by simple methods. The 
peeis^f 0 grated free of white or albedo' portion ; pressed under heavy pressure 

felie oil extracted. The oil can be further purified by either leaving it uadis- 
turoeci overnight .or by shaking it in a separating funnel. Another method 
consists in distilling A1 1 Kw ’ .*•%*» m»k nflk «, i.1, * /I *! 

In the first method. 


the oil by steam under vacuo. ^ The oil is then purified as 


CONCLUSION. 

The author has tried to describe briefly the various tasks to which a fruit 
technologist has to devote himself. Besides these there arise daily numerous 
other problems which constantly require his attention. A good set of books and 
journals is an asset which he must possess. It is folly on his part to investigate 
problems which have already been tackled elsewhere and the results recorded 
in the literature.' Sometimes he has to do a great deal within a very short time ; 
aM unless he is . given necessary facilities little can he expected' of him The 
season for each fruit is strictly limited, and he must finish his experiments within 
that period ; otherwise he has to wait for another year before he can apply Ms 
V results on a commercial basis. The recent move of the Finance Department of 


I 
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41a# Central Government to exempt all expenses on research from taxation should .. 
be received with great enthusiasm. It should serve as an impetus lor the 
various manufacturers to start well equipped laboratories with men in charge 
who possess the requsite qualification* At times capitalists think it unnecessary 
to spend anything on research. The author must, however, emphasise very boldly 
that a minor improvement 'suggested as a result of scientific investigation may 
yield greater profits than the total expanses incurred in the- laboratory* 
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A PROPOSED SYSTEM OF SOIL IMPROVEMENT, 

By Mason Vi ugh. 

Agricultural Engineer , Allahabad Agricultural Institute, 

The term “soiUertility” may b© used to designate these factors which give a 
certain soil the ability to grow crops of those plants desired by man. While the 
ability to store and retain water is not generally classed as an ©lenient in * ferti- 
lity,” the ability to store water is important in the growing ol crops and may be 
affected by some of the factors which deter mine fertility* 

The. soil provides certain things; (I) Certain mineral substance or ohemioab, 
many of them required in only minute amounts, (2) water, (8) support— that is a 
place for the roots to grow and anchor the plant, ’ la general, the root system 
which provides an ample absorption system will supply sufficient support. The 
mineral or chemical substances absorbed from the soil are absorbed as water 
solutions and are transported to the various parts of the plant in this form*, Only 
soluble parts of the soli are available to the plant. 

Soil may ha considered as being composed ol S parts : — (1> Mineral particles^ 
finely broken up rock particles. The larger the particles, the “lighter” the soil ; 
the smaller they are, the ^‘heavter” the soil or the more cl ay -like it is The 
texture of the soil is determined by the sise of the mineral particles, (2) Organic 
matter in a more or less decomposed condition. In general, only that which is 
very finely broken up or decayed is considered a real part of the soil* It is called 
“humus” in this form and in general carries the nitrogen present in* the soil and 
available to the plants. The presence or absence of organic 'matter not only 
affects the supply of nitrogen but profoundly affects the “structure” of the soil 
and thereby affects the ease with’ which it can be worked, the ease with ■which it 
absorbs water and other properties. (3* Fungi, bacteria and protozoa, the living 
organisms in the soli. Fungi and bacteria especially feed on the organic matter 
and convert it into humus, making available the nitrogen and other plant food ia 
■ it. White some fungi sad bacteria are harmful, causing disease, most of them 
are beneficial because without* them organic matter would continue to accumulate 
in the soil as an inert mass, locking up the plant food they contain and keeping 
it unavailable to the growing plants. 
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In general, the mineral particles are the source of the requirements of the 
plants for minerals Small amounts are supplied by organic manure and it is 
possible to add tbs needed chemicals as fertilisers. Generally speaking, chemical 
fertilisers are relatively expensive and it is desirable to. add* them only when 
satisfactory crop yield are sot secured without them. Many soils have sufficient 
amounts of mineral nutrients in them ; in others th® quantity present in avail- 
able form may be too little to give crops of the most nutritious quality or too little 
to give crops of the maximum quantity the soil could otherwise give. 

Mineral particles alone, even though they contained an ample supply of the 
mineral plant foods, would not be productive. Humus derived from organio 
matter decaying in the soil carries the nitrogen supply necessary for plant 
growth, to some extent for all plants and entirely for many or most crop plants. 
Without organic matter, a soli tends to have poor physical condition and*’ so to be 
less easily workable., Hmnus supplies certain organic acids which help to 
dissolve the mineral constituents needed by the plants and so to make them 
available. It also helps to absorb and hold against leaching away the soluble 


soil is a dead soil, fertile at most for a very short time. Soils in which the 
mineral nutrients are sufficiently supplied through the use of chemical fertilisers ' 
but in which th© supply of organic matter is not maintained soon lose physical 
condition and productivity. 

Crops yields, therefore, may be limited by any one of the four factors, biolo- 
gical, chemical or mineral plant foods, water, or physical condition of the soil. 
Maximum yields of crops will only be secured when all four factors are present 
in optimum amounts. > (Of course, it is recognised that the variety planted also 
affects the yield, that improved varieties may be necessary to take full advantage 
of the productive capacity of the m st fertile soils. This paper deals only with 
soil productivity and assumes that the variety planted will be suitable.) 

In the more humid arts of India, where the rainfa 1 is 30 inches a year or 
more, crop yield is most commonly limited by the supply of organic matter in the 
soil, with the two associated, factors of low nitrogen supply and poor water hold- 
ing capacity. _ This can be observed in most any village.* The "fields closest to 
the village site get most of the manure produced in the villages including night 
soil, partly jeoause.it' is easier to get the manure to them, and partly because their 
nearness to the village makes them easier to watch, therefore, the more valuable 
orops, which are more profitable to manure, are most often planted there. Crops 
grown i” these fields often yield double that of those fields further away which 
do no* get manure. 

^4xperimsnts on government and private farms all over India, have shown 


, yield, even of the better feelers near the village site. This yield increase varies 
from a comparatively small . amount on the most fertile lands to double, 
treble and even more on the poorer fields. Experiments indicate that inor easing 
the organic matter of the soils of the Ganges alluvium can increase the average 
yield to at least double the present average This can be arrived at without 
the purchase of commercial or chemical fertilisers. 

If such a result is possible, what are the means of bringing it about ? What 
are tne ^steps necessary and how can they best be brought into Indian farming 
practice r The rest of inis paper will bo devoted to discussing these questions. 

There are three sources of organio matter for our soils, all at present made- 
Cjuate^or unused. ^ They are (I) crop residues and weeds ; (2) farmyard manure, 
including compost; and (3) green manuring. Under the present system of 
cultivation and with the implements now in use, the first and third kinds are 
practically unutilised and the second, farmyard manure and compost, are utilised 
♦lauoh less than they should be. 
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There is considerable literature already available oa the value of farmyard .. $ 
manure and compost and oa how to prepare and use them. The fullest use 
should be made of such sources of organic manure. However, were all the barn- 
yard manure 'and all the compost possible used, there would still be neel 
for more than they can supply. 1 shall refer to only one thing . in connec- 
tion with these manures. At present, large amounts of cow 'dung is used for 
fuel pom^osi has been suggested as a replacement for this material. Possibly 
investigation of the better utilisation as fuel of the weeds, leaves of trees, crop 
residues and trash ' which the villager is often urged to compost, by the 
provision of suitable stoves for cooking would make possible the release of 
the cowdung for manure .with less labour than is involved in composting. 1 
consider the labour involved in preparing compost from village waiste one 
of the great difficulties in its wide introduction in village praotce. The ma mi- 
rial value of such compost made from village wastes needs to be compared "~4 
with the value of such material as fuel in substitution for cowdung cakes. 
Possibly the difficulty involved in the introduction of better Are places for burn- 
ing such material economically will be no more than that in introducing the 
widespread # use of compost. Properly designed stoves would have the farther 
advantage in addition to saving fuel of removing the smoke nuisance from 
the village kitchen, a desireable thing in itself. Such a stove would also use 
forest leaves, brush wood, etc., where available. 

However, much we may increase to use of farmyard manure and compost, 
there is still need for better and fuller utilisation of field residues and gr^on 
manuring, partly because of the in sufficiency of the first and because the latter 
offers a source of nitrogen in addition to that supplied by the former. Field 
residues remaining after the harvest of the crops . are largely or entirely 
lost because they are mostly blown away hy the winds of summer from 
fields left tmploughed till the start of the rains* Some stubbie is picked up for 4 
fuel. Some is removed— and some grass and weed growth likewise— before the 
preparation of fields for subsequent planting, either because it interferes with 
seed bed ^preparation or because it is commonly believed that they develop 
certain poisonous or toxic substances in the soil. The true explanation, not 
commonly understood by the villagers, is that if they are left in the fields and 
worked into the soil, the bacteria in the soil Use the available nitrogen in their 
life processes while breaking it down. With the very limited supply of nitrogen, 
the remaining amount is not sufficient to giv 8 vigorous crop growth. " & u increase 
in the available nitrogen in the soil would naa& © possible the utilisation of this 
organic matter without the immediate depression of crop growth, resulting in 
increased fertility. I consider the removal of erop residues, stubble, eta, ucAasi 
rable as a soil management practice, though in some oases it may be desiraole 
for other reasons, as for instance, where their use as fmi releases mom valuable 
dung manure. 

Ploughing just after harvest gives time for the breaking down of this material r 
before tinrn for the next crop to be seeded. There are difficulties involved in this 
but careful planning will make it possible even with small steel ploughs and 
small oxen. There are two different problems in doing this, depending on whe- 
ther the kharif or raM harvest is considered. The common- practice is to sow 
arhar in rainy season fodder crops, the arhar remaining oa the fields after the 
other crop is harvested, ^ Where it is desired to continue this practice, the arhar 
1 should be sown in lines 5 feet or more apart. If this is done;, it is possible to 
plough with small ploughs between the lines without very much damage to the 
arhar. When a heavy crop of fodder is gotten, usually it will smother out the 
arhar m that as the fertility, is increased hy the use of manure, it becomes less 
and lees possible to get arhar to grow in the fodder Probablv, it will be more 
economical to grow the arhar separately^ and to have the fields clear after the 
fodder is harvested or if it is harvested for silage* to sow some other crop such as ^ 
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igram after the fodder. When the fodder crop U harvested, there h usually some 
moisture left in the soil. The sooner the ploughing oaab© done," the easier it' is 
to do, as the moisture Is lost fairly rapi.il Ploughing' just after the harvest 
tends to kill weeds, stubbies of the fodder crop and other volunteer growth and so 
to conserve moisture for the arhar. 

Ploughing after the raU harvest involves even mom careful planning of the 
work. Usually up until the actual cutting of the grain and for a few days after, 
there is some moisture still in the soil and 'the soil is not too hard to plough with 
small ploughs. However, the remaining moisture is lost rapidly after the crop 
is cut and it is desireable to plough as soon as possible, within a clay or two, after 
the crop is out. The ideal is to do fields in the afternoon that ar© cut in the 
morning and to do the fields in the morning which w©r© out the previous after- 
noon. With steel ploughs kept in good condition, this is not difficult to arrange, 
*~onee a person is convinced of the value of doing it. It is impossible with the 
wooden plough, except in very exceptional years when there is rain at harvest 
time or after. If the work is carefully organised, the ploughing can be done, 
in most cases, in the interval before the grain is dry enough to start threshing, 
when the oxen ar© used to trample out the grain The introduction of the steel 
plough and the planning of the work are the necessary steps in introducing this 
practice. Where the soil is reasonably soft at the time of harvest, the small 
steel turning or mouldboard ploughs can be used. When the soil is too hard for 
them, it may be desirable to use <fi rooter 3? type plough bottoms, These can be 
secured as attachments for some small ploughs. 

While the other methods are helpful and should he practiced, probably the 
use of green manuring* crops will be necessary to build up our soils to a high state 
of fertility and to maintain them there. A green manure crop is one that is 
4 planted for the express purpose of being ploughed into the soil as a manure. 
While any crop so treated will increase the organic matter, the legumes are more 
desirable than nou-legumes because they increase. the nitrogen supply as well as 
the organic matter. Part of the desirable effect of green manuring can be secured 
by the growing of a suitable legume crop as part of the regular crop rotation. 
The soil fertility will be increased most rapidly if every field has a legume green 
manuring crop every year. Whore this is not possible, the next best thing is to have 
a green manuring crop one year and a suitable legume the following, or alternate, 
years. For soli building, it is necessary that the legume be suitable, that is not 
only have modules on the roots but that it actually store nitrogen than it removes 
from the soil Some legume crops, soya beans for instance, are desirable as- crops 
but not. soil builders because they leave loss nitrogen in the soil than was present 
wliea,Mey were planted, 

^•^In order to introduce a programme of soil building including green marnir- 
log, certain conditions will have to be met. First, suitable implements aad pro- 
r eedures for their use will have to, be introduced* The minimum implement used for 
green manuring is a small steel plough. While green manuring can be done with 
■ small mould board ploughs, the larger the plough used the more satisfactory the 
work will be- However, while larger ploughs ar© desirable, a green manuring 
programme can be carried out with small ploughs* Second, the green manuring 
crop must not occupy the land at a time it is required for a crop which is to b© 
harvested. The margin of production is so small that we cannot afford to lose the 
use of land even for one crop season, in order to do soil improvement on the village 
holding. Where only one crop each year is grown on a given field, as is commonly 
true in most parts of India, it is easily possible to get a green manuring crop in 
the kharif season on fields to' fee planted to raid as will be explained later* In the 
case of fields planted to khirif crops, the growing of a green manuring crop fol- 
lowing it is not so easy but suggestions will be made as to how this also may be 
possible, without ©hanging the rotations now followed, Third, the work of planting 
*and turning under the green manure crop must not interfere with work .on bar- 



up, nor do insects seem to destroy it. The malting of the clods provide enough 
soil cover to bury the seed quite deep enough for good germinations . Leaving 
the soil rough on the surface is actually an advantage as the spaoe between the 


and a.rougn surface absoros more moisture or absorbs moisture more rapidly that 
does firm compact soil. In this way, the seeding of the green manure crop is com- 


it is not commonly used as a fodder 
id the value of the following crop is 


carry a winter or 


planted crops' with maize, juar or bajm only when these crops are thinly spaced. 
Arhar will survive more smothering than some of the other legumes but even it is 
smothered when the fodder crop is very heavy. In most oases, where the soil is 
fertile enough to grow heavy crops of these bharif fodders, it will be more pofitable 
to seed them so as iofaily occupy the ground, growing the legumes wanted for 
harvest as separate crops rather than as admixtures. If we consider the agri* 
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crop must follow the harvested crop . rather than precede 
missed before of rabi fields,. If the kharif crop is .alio wee 
commonly done, by the time it is harvested/” the soil i 
ordinary methods of seed bed preparation more moisture is 1 
green manuring orop grown during the rains., the prepara&i 
seeding of the ^green manuring crop at this time has to 
competition with the seeding and care of the raU crops, 
recognised green manuring crop now commonly grown in I 
for these conditions. Certain things are under test at the 
in the attempt to find both a method of seeding and a snita 
green manuring crop after a kharif crop on the residual mo: 


is generally recognised as being beneficial to the soil, it is a dssirabl 
requires the minimum of preparation of the soil and of moisture for 


than hoe type openers because of the necessity of 
ih. Alternatively, disk coulters might he set ahead of 
weeds present would b© nearing maturity and the 
lother winter weeds if a suitable method of planting can 
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terminate, 


s of growing with a mimir 


*liieh has to be purchased and without interfering* with the normal pro- 
of food grains during the soil building programme. It has been showi 


not only grow more rapidly and yield better and more animal products when 
on the crops from soils having adequate supplies of phosphorus but the anim 
themselves will choose the grass or other crop from the soil having 9 the ri, 
balance of nutrients, when given a choice. As yet, no tests have been m 
at Allahabad to determine, whether it is necessary to use commercial fertile 
to secure the best quality of crops or net. This is still to be investigated and 
important. 

The author of this paper is convinced that this system of building 
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NIGHT SOIL 

The term ‘night soil 5 has long been applied so human excrement, Human 
: ¥ excrement is rich in nitrogen and phosphorio acid. It has been used in manuring 

1 fields in China from ancient times. In India crude night soil is used as manure 

to a, considerable extent in the neighbourhood of the smaller towns in the Bombay 
| Presidency. In other parts of the world, however, this has been used with great 

p-*, reservation as a manure. This is due ^ to handling difficulties and to its being ' 

I a ready medium for the conveyance of the organisms which oause various typels 

I. of human diseases. 


■ Amount of Urine s 

It was found by Lec&nu. in experiments with 16 persons of different ages 
and sexes that the excrement of urine per 24-hours ranged from 525 to 2,271 gms. 
In experiments conducted on himself Lehmann found in a 14-day test with a* 
mixed" diet, that the daily excretion of urine amounted to from 879” to 1,38-1 gras, 
and in the course of a 1 2-day vegetable diet, it fell to from 720 to 1,212 gas. 
Based upon these and other data, it is probably safe to estimate the average 
daily excretion of urine, per capita at about l,iOG gms. (about 4.2 lbs.). 

The solid matter in human urine has been based upon the work of several 
investigators to range from about 34.5 to 87.4 gms. per day, though it is said 
4 to vary with the different nationalities. _ This variation may, however, be due 
to temperature and other climatic conditions rather than "to constitutional 
differences. 

The following percentages given by Lehmann, represent the relative 
quantities of some of the mors important constituents of human urine : 
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It has been found that the percentage of nitrogen ia the urine of children oj 
8 months old is about 0‘15 ; ia that of men 21 years old IU2 and ia that of men 
46 years of age T57 to 1*84, Based upon an average of 1,200 gms. of urine per 
24-hours per individual the average daily excretion of ’ nitrogen in the urina 
would amount to 13*36 gras. 

The quantity of non-combustible salts is - least ia the urine of children, 
followed in turn by the urine of women, aged people and men. The variations, 
however, in individual eases and within these groups are very great. The chief 
constituents of the ash of urine, named in order are chlorine, soda, potash, 
.phosphoric acid, sulphuric acid, lime, magnesia and iron dioxide, slight amounts 
of insoluble matter making up the remainder, ' 
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Amount of Solid Excrement : 

The ^average quantity of solid excrement pe 

® ^ so 5 -/° r years of age, was about 

and 50 it was aboufi .152 gms.; and for men over 50 t 
ill© dry substance ranged from 27-4 to 42‘8 war ear 
greatest m the case of old men. 1 

Chemical Composition of Solid Excrement : 

The amount of nitrogen present in the aye 
was 284 gms.; of man 1-94 gms.; and of old 
titles of ash were 8 ‘ 69 , 4'23 and 8 '82 gw. respeotivel 
acid has been found to range from about 81 to ^3 
21 Per cent, lime»from about 17 to 27 per can 
10*5 to 15*5 per eent 0 r " 

Composition of Human Excreta : 

Hall, however, gives the following analysis for human excreta 


'rage daily solid excrement of 
men 0-321 gm. The quan- 
y. In the ash the phosphoric 
J? ST cent ; the potash from 
t and magnesia from about 


Utilisation as a Manure : 

. Many attempts have been made ® utilise the fertil 
m human excreta ; on the crowded lands of China it is a 
and is daily fetched by hand from the cities for that 
dealing with night soil is very unhealthy and is only to 
low standard of living. In the towns of Flanders and 
was the custom to collect the excreta in large tanks 
cart them out in a liquid form ‘to the fields, though’: 
health are rapidly getting rid of such practices. 

Earth. Closet System : 

Almost the only method of getting human excreta 
and inoffensively is m houses or small communities v 
system prevails. There the excreta are mixed with d»- 
deodorises them quickly and completely ; the mixture is 
under cover and m a very short time the faecal solids an 
down by bacterial decay that the soil can be spread upon ■ 
growing crops. r 1 
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MANURES AND MANTJMN3 


Poudretfce from Human Excrement 


One of tli© products sold under the name of ‘pcudrette’ is prepared by the 
Liernur process which consists in adding to the excrement sufficient sulphuric 
acid to fix the ammonia arising from the urea, sometimes with powdered^ turf 
etc., to give the finished material a better mechanical texture, after whioh the 
mass is evaporated in a vacou.ru, until it reaches such a consistency that it oaa 
be completely dried by other means and finally reduced to a powder. 

The following analysis shows the composition of the resulting manure : 
Water ... 13.9 

Organic matter ... 63.7 

Containing : 

Nitrogen ... 6.74 

Phosphoric acid ... 3.12 

' Potash ... 2.16 

Insoluble ash ... 3.45 


Excrement Treated with Lime : 

This method is said to have been first proposed by Payen and then bv 
Muller and upon it is based the system of Mosselmann and Muller-Sohur Bv 
this process the ammonia which has been formed previously in the 'mass is* lost 
It is, therefore, important that the excrement be treated in as fresh a state as 
possible. Mosselmann used two parts by weight of burned lime to one of 
moist excrement and the final volume amounted to 2§ times that of the lima 
employed. In this process 100 parts by weight of lime volatilize about 25 
parts of water and bind chemically and mechanically, about 50 parts more 
thus producing a product which is so dry that it can be readily" handled and 
transported and the heat generated is sufficient to destroy pathogenic organisms 
The composition of the product formed has been found so in certain 
ing villages in Rhode Island : manutaotur- 

Oaleium oxide ... 11.28 Der Gftnfe 


Potash 

Phosphoric acid 
Nitrogen 


11.28 per cent; 


. 0a ® Sf® 4 Objection to the material so prepared is that it is excessively s i Q h 

.m lime and if if were applied regularly m sufficient quantities, it would result 
m liming the soil to excess. umct restu * 


The A. B. 0. Method : 

In the absence of burned lime, alum, blood, and clay are added to the fresh 
excrement after which it is dried and ground. This process takes its name 
A. 0. from the first letters of the names of each of the materials arldM fn 
excrement. The Method of Thon is based upon evaporation of the water t 
mmm_o£ artificial heat. The product as prepared by Thon at Stuttgart had the 
following composition : ° ^ 

Nitrogen ... 4.5 to 6 per cent. 

Phosphoric acid ... 10 to 12 

Potash ... 1.5 to 3 
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Method of Sunderxnanu : 

This method was adopted ia connection with a hotel in Breslau. Germany. 
Ill© excreta in tins ease were placed ia a retort where they ware not only dried 
but also subjected to dry distillation, in the course of which there were produced 
illuminating gas, carbon dioxide, tar and ammonia. The valuable products 
were saved ; the gas after the removal of the carbon dioxide and subjugation 
toother purification, was/used for' illuminating purposes in the hotel. The resulting 
ash with a content of 5*57 per cent of water was found to contain : 

K ... 8.5 per cent 

Magnesia g.0 

Potash ... 5.5 

Phoshoric acid ... 8.6 

Sewage ; 

cities and towns the almost universal prevalence of a water-borne system 
of dealing with excreta puts an end to all such systems and intensifies the. difficulty 
of saving the fertilising constituents of human excreta for the land, because of 
the enormously increased dilution they have experienced. Every 1,000 parts of 
sewage is composed of 998 parts of water and only two parts of solid matter 

°!-? el ,f e /’?-r f - 1S or f ani °. ,™ atfcsr and half inorganic or mineral matter. To 
utilise the fertilising value of the sewage, the latter is applied to the land in 
practically the same way that water is applied ia ordinary irrigation. The 
use of sewage as a substitute for water in irrigation might be practiced to 
advantage throughout all _ parts of the country which suffer periodically from 
scanty rainfall and it might often be practiced as a temporary measure during 
droughts even m the humid regions. When the volume of sewage is lar “e 
compared with the area of land available, or when the land is heavy and not 
naturally well drained or easy of drainage, it may he necessary or advisable * 0 
submit the sewage to preliminary treatment for the removal oJ reduction of solid 
matters which would clog the surface of the land, Chemical treatment’ with 
sedimentation will remove a large part of the solid matter ; plain sedimentation 
will remove less, and screening or straining still less. If the sewage 5 » Ted 

r6lative1 ^ Aaliow taQk or tankT so that it* will 
take twelve to twenty-tour hours to make the journey 30 to 50 per cent of the 

solid matter wxd ha removed ; some will be transformed into gases, some liquified 
and made more susceptible to oxidation, and some will remain in Te S as 
sediment or sludge. By this means less solid matter is passed to the sewage 

a" P M inT trailer 8 ” "" ‘“"“ w <*> i ”h?n 
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* Pf. ^ eee ®ewage sludges I represents the material obtained by using as 
precipitating agents, lime, alum and sulphate of iron and then freein* the 
precipitated sludge of excess _ of moisture by passing through some form of 
pressure fiber and then drying, II and III are limo sludges, while for 1Y the 
precipitant nan chiefly been sulphates of iron and alumina. It will be seen that 
mno ease is the material possessed of much fertilising vain® Field trials show 
that the action of these sludges as manures is vary small. It seems desirable 
to conclude that these sludges possess little or no value as manures, though they 
may be, valuable for the lime they contain, especially on light sandy land where 
they will also add some water retaining humus and improve the texture of 
the soil* 
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NUTRITION VALUES OP MAIZE, WHEAT, 

RICE AND 'BARLEY. 

. According to W. P. Pord, (Ch&m, and Indusi ,) maize has a 
higher oil content than other cereals, has less calcium, magnesium, 
lion and phosphorus than wheat, but . the nutritive values cl 
whole maize proteins and wheat proteins are isimiiar* Except as a 
source of easily digested carbohydrate polished rice is, from the 
nutritional point of view, the least valuable of the cereals. Barley 
contains twice as much fibre, about 0*7 per cent more ash and 2 
to 3 per cent less protein, but otherwise is similar in composition 
to wheat 
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THE UNITED PROVINCES GOVERNOR VISITS THE INSTITUTE* 

Sir Maurice Hallet, Governor of the United Provisoes, as is jhis custom 
every year whenever he comes to Allahabad,, visited the Institute this year on 
the 8th of August. Oa arrival at the Institute His Excellency and his party 
were entertained to tea by the Principal and his wife, Br„ and Mrs. J. L.^Goheen, 
at which some of the senior members of the staff of the Allahabad Agricultural 
Institute were also present. After tea His Excellency and Ms party were, taken 
around to see the various activities of the Institute, They started with the 
Animal Husbandry and Dairy Department in which they were shown the 
beautiful herd of Sindhi cows, which has been increasing in number every year 
so that, at present, the Institute has about 200 of ^ the at The party also saw 
the pig section, which lias increased considerably in the number of animals and 
in the amount of equipment because of the war* The number of pigs at the time 
was about 400 and the Institute has been supplying to the Army eight slaugh- 
tered animals every week. His Excellency showed a keen interest in examining 
the equipment in the slaughter house and also in the storage room. The party 
also saw the poultry, ducks, turkeys, guinea fowls, ail of which have increased 
considerably in number in recent years. His Excellency was also keenly int©« 
rested in artificial insemination, which is a.- new method of impregnating the 
cows or other animals with the semen from, proven males. This method is 
commonly used in America, Russia and other countries, where th© science of 
Animal Husbandry has made considerable progress. By this method the service 
of a bull may be extended ten to fifteen times. The Institute has been able, 
with the present equipment, to extend the service about five times; i.e», instead 
of serving say 100 cows, it has by this method, been able to increase the service 
from bulls to about 500. 

The. party was then conducted to the orchards of the Institute in which 
grapefruit was of special interest to His Excellency. The party was also shown 
the various . methods of propagating fruit trees and the work done by students in 
this connection. After visiting the orchards His Excellency and the party were 
conducted to ^ see .the workshop of the Agricultural Engineering Department of 
the Institute, in which His Excellency was shown the manufacture of ploughs, 
cultivators and various other agricultural implements. The work of this section 
of the Department has also increased considerably in recent years. The party 
also saw the treadmill, which has been used lor more than a year in connection 
with the bullock-yoke and draft ability research scheme. After going through 
this section the party was taken around to see the work on the farm as usual. 
The great work of reclaiming the land by the building of dams and terraces and 
by contour cultivation was of interest to His Excellency and the party. His 
Excellency then saw the crop varietal tests and also the experiments on crop 
rotation as laid out in the field according to the Fisherian method of laying out 
field experiments. In the end His Excellency saw the vegetable gardens of the 
Indian soldiers, who are here for a year’s training in agriculture so that they may 
b© able, to teach the other soldiers who will be demobilised at the end of the War. 
The party then, after a short visit with the Principal and his friends at the 
end of the tour through the Institute, took leave of the host and hostess, thank- 
ing them for the useful time spent at the Institute. 


( L 
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“We have not failed on the scientific front; we have failed on the moral front, 
W® see that the broad and vital problem is not in how to feed the world, but how , 
to make it possible for the world , to feed itself. Only by boldly and unselfishly 
meeting this challenge can we hope for permanent peace. Too many men and 
, nations have profited and hope again to profit from the poverty and low standards 
of so-called ‘backward nations, 1 It will ba the retention and application of this 
philosophy which will again sow the seeds of wars and still more wars......” 


A llahabad Fanner July 1945 
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\ table to keep bees in their $ 
i « 

l orchards. Keep bees and } 

| be up-to-date. % 

■ i V 

| Bees will effectively pol- | 

| iinate your farm crops : I 

i $ 

\ Result : a heavier crop : } 

% l 

I Bee-keeping is a fasci- % 

| nating hobby which gives J 

| you honey. The « Indian } 

| Bee Journal” will tell you t 

§ ji 

] a11 about this extremely } 
s fascinating subject. \ 


OF course it h. Rows and 
rows of green, luscious 
vegetables, flower borders gay 
end charming. You css Steve 
your own share of the joy, 
health and profit from gardening, 
if you turn to it today. 











* THROUGH THE SPECTS OF AN EMINENT BOTANIST 

$ ■ ' ' ■ — What lie has to say — : 

} ' . 1 . '' $ ' V . PLEASE READ. ' ' ^ ■ , 

) “I have gone over Messrs. Chandra Brothers’ Horticultural 

j farms with great pleasure and profit. I am told they have assigned 
{ over two hundred acres of their excellent lands for this purpose. 
\ The farms are run on expert scientific lines and already they have 
l started to produce new and varied varieties of hybrids. 

I r The y We upwards of five hundred varieties of ROSES and 
S' I have pleasure to testify that I have seen not only budding bat 


\ separate plots to ensure against even remote 
| tion, though naturally they are self-fertilized. 

| take a just pride in the purity of their seeds. 

I rnIWtSr ofTITRT cla T im to have the largest varietal 

| collection of CITRUSan the world. It was a rare pleasure to m 

| througn their CITRUS ORCHARDS and to see the healthy trS 

faTTOr^-i?a W „S,^K fatt Tr e -?t the — 

} ot '■'““Ub, e.g i angallo, Kamquat, etc. They graft these fmite 
J ™ v f r . ,ous stocks a " d n0 ‘ the usual “Khatti” Jtock. This fa a 
great improvement for the growers of citrus fruits on various soils 

l cultural Industry and is one of the poorest consume Jf ta • ! 

j civilised world. CHANDRA BROTHERS fill a great w™t and 1 

J them «™y «**«* m their great undertaking.” 

\ SHRI RANJAN. 
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of the volume of 
the Earth's atmosphere 
is nitrogen. There is 
now no need for a 
•tage of this essen- 
tial element. Scien- 
tists have estimated that 
a hundred million tons 
of nitrogen from the 
air are fixed and spread 
every year by the action of lightning. The passage of the 
flash through the air frees the nitrogen which is then 
absorbed by the rain drops to fall as nature's bounty. The 
immense power of modern science has shown how to circuit 
the thunderstorm and fix this aerial nitrogen in its most 
concentrated form. Nitrogen IS Nitrogen. It is not an artificial 
manure but a vital constituent of all plant growth. To take 
full advantage of its immense potentialities the farmer must 
provide a fertile soil replete with those other essentials to 
good farming— phosphates, potash and lime. Given these, 
fertility can under wise management be guaranteed inde- 
finitely. Land of low fertility can be replenished by 
proper attention to the need for lime, by balanced 
manuring and by growing green crops to plough in, 
thus adding rich organic matter to the soil which her 
myriad bacteria can in their turn convert to humus. 


This is one of a series of Fertility announcements published by 
IMPERIAL CHEMICAL INDUSTRIES (INDIA) LTD. 
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^Editorial 


So. 5 ] 


In this September issue of the Allahabad Farmer, we again present to our 
_. .,,... . readers the reports of the various departments of the 

tural Institute '"fiJOVCS ■ i» ? r " ■» • " j « , , * 

forward. its inception has been making steady progress in spit© of 

the many difficulties which confronted it ©specially in 
the formative period of its life. It was difficult in the early days of the Institute 
to convince the Indian public that agriculture was such a subject that it should 
be included in college curricula. From the point of view of the supporting 
public in America it was also difficult to convince them that this was one way by 
which the American public could serve India. But ideas on this subject, both 
in India and in America, are changing very rapidly. Agriculture is now 
regarded as a fit subject for study in all Indian universities. M. So. courses 
in .agriculture are springing up in a number of places in this country, and even 
PL D. degrees are being conferred on those who have successfully completed 
original research work on certain phases of agriculture. In bringing India 
around to this conviction, the Institute has played no mean part. It took 
considerable time to get the Institute recognized by the Board of High School 
and Intermediate Education of the United Provinces in which we are located. 
This^ recognition came in 1925, about 15 years after the Institute was started. 
Previous to this— to be exact, in 1924—th© Institute had been recognized by 
the Imperial Government as one of the two institutions in this country which 
teach the course in Animal Husbandry and Dairying which leads up to a 
diploma g ranted by th© Imperial Government and known as th© Indian Dairy 
Diploma. In fact, when th© Imperial Government decided to institute such a 
course, invitations ware sent out to th© provincial institutions, but none responded 
to the invitation except the Allahabad Agricultural Institute. The Imperial 
Government, therefore, allowed the Institute to teach the course which it has 
been doing ever since. The Imperial Government at the same time started an 
institute at Bangalore to teach th© course, so that thus far the Allahabad 
Agricultural Institute is th© only one in Northern India teaching this course. 

Again it took a considerable time to get the Institute recognized for the 
teaching of agriculture for a University degree. There were questions in 
university circles whether an agricultural course, especially one taught outside 
the university, could corn? up to the university standard. The University of 
Allahabad, after prolonged discussions, granted in 1931 this privilege which we 
believe it has had no reason to regret. The Allahabad University itself is now 
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teaching a course leading to the M. Sc* degree in Agricultural Botany, which 
some of the members of the staff of the Agricultural Institute have had the 
privilege of helping get started by teaching certain portions of the course. 

In 1938 the Institute also launched a new programme in women’s education, 
in that it started a course in Home-making for girls. Provision is now made 
by the Board of High School and Intermediate Education of this province for an 
Intermediate course in Home Economics, and this is being taught at the Institute. 
Girls from all over India are taking advantage of this course. 

The Institute made another move forward when in 1942, it started a .new 
course in Agricultural Engineering, for the successful completion of which a 
B.Se. degree is awarded by the Allahabad University. This is probably the only 
institution in the whole of Southern Asia giving such a training. The two 
batches of graduates, who have completed this course, are very much in demand 
to meet not only the war time exigencies but also the needs of the country in its 
post-war long term policies. 

Another big step forward is being made by the Institute in inviting other 
Christian denominations to unite in making the Institute an all-India institution 
for serving the agricultural and rural needs of this country. Sufficient progress 
has been mad© towards this co-opera f ion in America as well as in India, that we 
are very hopeful that in a few years the service rendered by the Institute will 
be greatly increased. In working this out we are being helped by a growing 
conviction in America that this is one of the ways by which that country can 
show its spirit of good will to this country. The Institute is also being helped 
in the carrying out of these plans, firstly by the appreciation of Governments, 
both provincial and Central, of the good work that the Institute is doing for the 
agricultural progress of the country by giving us grants for the expansion of 
our various departmental activities ; and secondly, by the Indian public which 
have contributed financially to the Higginbottom Recognition Fund, a fund 
raised in this country as well as in America, in recognition of the very meri- 
torious services of our retired Principal, Dr. Sam Higginbottom, and Mrs. 
Higginbottom, who served this country for a period of about forty years. This 
fund is making it possible to complete some of the class room and hostel buildings 
which have been planned in the new programme of expansion of the Institute. , 

As the Institute enters into this new era of expansion in order to be more 
useful to post-war India it has also stated as its policy the starting of a new 
department of extension which will help to carry the results of re earoh am! study, 
in the field of agriculture and rural life, into the villages of India, While this will 
be a new development, the idea is not new with us; as this has been one of the 
cherished desires of the Institute, and although not much has been possible in 
the past, the programme is to b© greatly enlarged as soon as funds and personnel 
are available. We understand that both these are being provided to the extent 
that we can now make a start at the larger scheme. 


REPORT OF THE DEPARTMENT OF HORTICULTURE, 1944-45. 

By 

W. B. Hayes. 

Fruit growing continued to b© profitable as a commercial venture, but 
because of lack of staff and materials, very little experimental work was done 
during the year. Mr. A. Dayal Ohand, who was helping in the department of 
Biology during the absence of Dr. E. F. Vestal, was expecting to devote more 
time to research after the welcome return of Dr. Vestal in June, 1945, but at 
about that time was asked to fake up important work elsewhere, and resigned 
from the Institute* 
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There Is ample opportunity for Investigation in diseases of fruit by Dr. Vestal. 
Tli® papaya crop on about five acres was auctioned to a contractor for Rs, 9,000, 
but because of disease rauoli of the fruit was spoiled, and the price was reduced 
by Es* 500. Although this left the crop profitable, it was a serious loss, and 
might have been prevented had the disease been promptly identified and protec- 
tive measures taken. During the summer the orchards suffered from a lack 
of irrigation, as the supply of sullage wafer by the Municipality was only a 
fraction of the contracted amount. This, combined with the disease, led to the 
death of so many trees that all were removed which had borne more than once f 
and less than half of the latter are left. This means there will be a very small 
crop in 1945-16. 

i 

Gtammosis has continued to cause loss in the grape fruit trees, and there was 
another outbreak of wither-tip in the citrus orchard, mainly on seedling sweet 
oranges. As this disease is supposed to cause serious damage only in regions 
near the Himalayas, or in badly neglected orchards, its occasional appearance 
in rather serious form in the Institute orchards suggests the possibility of a 
different strain of the fungus than that ordinarily occurring. 

The Oephalospora disease of the guava has continued to spread, both at the 
Institute and in neighbouring orchards. The removal, of trees soon after the 
disease has appeared has failed to stop the spread of the disease, but the practice 
is being continued, and an effort made to discover and remove the affected trees 
more promptly. The seriousness of the disease is indicated by a remark by a 
student closely connected with fruit growing in this district. He sail that 
although the experiment at the Institute had clearly indicated that trees planted 
1 25 f@©t apart produced much more fruit per acre than those 15 feet apart, it 

might be bett -r commercial practice to plant trees 15 feet apart because most 
orchards were now removed when eight or ten years old, largely because of this 
disease. 

Insects continue to cans© troublesalso, among the most troublesome being the 
bark-eating caterpillar. This has become abundant in the phalsa and jujube 
trees, where it Is difficult to eradicate. Mealy bugs again appeared in numbers 
on several kinds of fruit ia the spring of 1945, 

Larger pests are also very serious, and are also very difficult to control,, 
Porcupines destroy germinating mango seedlings, and also out off young papayas 
a few inches from the ground. Parakeets, crows and other birds, and fruit- 
eating bats are a constant menace to guavas, papayas, and other soft fruits. An 
effort has been necessary to educate the public to eat grape-fruit, but the 
parakeets have learned by themselves. In the .first few- years when .grapefruit 
were being produced on the farm, the parakeets, left them alone, but recently 
they have started eating them. As these animals and birds cause tremendous 
damage to other crops, such as wheat, rice, and maize,* and as the individual 
farmer can do little to protect himself from them, it seems high time for Grovera- 
ment to give serious consideration to this problem. Perhaps the first step would 
be to discover methods for controlling these pests. 

Two varieties of tangelo ripened fruit in the winter of 1944-45 for the first 
time. The fruits were juicy, and of a pleasant favour, but were laoking In 
acidity in the opinion of several who tasted them. This was surprising, for in 
the United Startes most tangelos are rather tart. Three other varieties have set 
fruit, and this will be watched with much interest. 
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REPORT OF THE AGRICULTURAL ENGINEERING 
. DEPARTMENT, 1944-45, 

■: '■■■"' V.' ,.. /. :\ >: ' By 

■ /■■■■■Mason Yatjgh. 

■ In April, ' 1944, Mr. Vaugh proceeded on furlough and Mr. .Strong took over 
aspffiolating head of the department and contained till July 1945 when Mr. 
Vaugh returned. On completion of their examinations lor the B. So. Agricul- 
tural Engineering^tin which both got first Divisions), Mr, ML EL Nandy reverted 
to his teaching duties and Mr. S. 0. Bhatnagar took up teaching in the depart- 
ment, having been previously on research activities in another department of 
the Institute, Mr. R. D, Saxena continued through the year and Mr, G. L. Jcmeja 
till in February 1945 , when he resigned to take up other work, Mr. R. S. Rao” 
joined the staff and served through the academic year, resigning at the close of 
college, in April. 

During the year, Messrs. B, D. Sharma, A. S. Ncgl, E. J. : W. Moraes, and 
A. X. Bhatnagar served varying periods as research assistants on .agricultural 
implements, Mr. Moraes left to take a commission in the army, Messrs, Sharma 
andNegito take positions with commercial firms. Messrs. P. K. Blaargava 
and B. K. .Mukerji continued through the year as research assistant on the 
bullock draft power scheme, Mr. Bharguva transferring* to the Animal 
Husbandry and Dairying Department of the Institute at the ©ad of the year. 

On the commercial side of its activities, the Department lost the services of 
the workshop supervisor, the building mistry-overseer, and the whole office staff 
of bookers, which seriously disrupted the work at a time when it was already 
disrupted by changes of staff in the teaching and higher supervisory staff. 
Commercial . activities, particularly the building of implements, was also greatly 
restricted by lack of workmen and of materials, particularly steel. Skilled iron 
workers especially those with any knowledge of implements, were particularly 
in short supply, many of the trained men from the workshop having gone into 
various war activities, 

Mr. Vaugh returned from furlough in early July and resumed charge of the 
Department. Mr. M. EL Nandy was transferred from teaching duties to the post 
of res arch engineer in implements. Mr. 3. 8, Bhatnagar joined as teacher of 
mathematics and physios, Mr. A. E. Bose as teacher of certain civil engineering 
subjects and Mr. Jagdish Narain as teacher of certain mechanical engineering 
subjects. Mr. M. H. Khan who got a first division 'in Agr. Engineering in 1945, 
was employed temporarily in expectation of his going abroad for advanced 
study. He and Mr, Nandy have both been awarded Government scholarships and 
will proceed as soon as arrangements are completed. ~ 

As indicated above, the activities of the department other than carrying on 
the routine teaching, were severely handicapped by conditions, , Some implements 
were made and sold, but there is still a largo backlog of orders unfilled and addi- 
tional orders being received steadily with no sales promotion going oa. No ’major 
building was constructed during the year, though various smaller structures 
including extensions to the Animal Husbandry barns and feed store, facilities for 
the pig scheme, and a temporary dining hall for the hostel , pending completion 
of the new hostel, were built. At the time of writing of this report, a block of 
five quarters in connection with the new Dispensary building is under cons- 
truction and resumption of building on the now hostel is planned for the near 
future. i’Vv 

Recently, more skilled labour is becoming available and active making of 
implements has been resumed. Steel is more available also. Several hundred 
ploughs have been despatched and it is expected that several hundred a month 
‘will be despatched for several months at least. The manufacture of more 
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* complicated implements lias had to be suspended but it is hoped to resume the 
making of seed drills, at least, in tbe near future - The demand for implements 
is growing steadily and seems likely to continue to grow. 

Arrangementa'for improving the equipment of the department *were made 
during the year, though the new machines have not yet begun to arrive* A new 
lathe, a 40 ton press, a drill press, a flexible shaft grinder, and an electric welder 
are on order through the Machine Tool Controller and are expected soon. 
Another lathe, a radial drill, a drill press and another smaller welder have been 
given and are en route to India from America. Various other machine tools and 
■ equipment has been promised when available after the war. These various 
machines will greatly improve the equipment for teaching and also for manufac- 
ture of implements. It is hoped that the teaching equipment will be so improved 
that we can take at least double the number in the Agr. ^Engineering degree 
classes and possibly a full section. The provision of buildings for other depart- 
ments through the Higginbottom Recognition Fund, will release space in the 
Engineering building for better arrangement of laboratory facilities* 

The development of new implements has been held up by preoccupation of 
the staff with other duties and hampered by the frequent changes in the research 
staff* However, work is in progress on a 8-row seeding attachment for the 
Sh abash and Wahwah cultivators, on a one-row wheeled type cultivator for 
• interoulture, on a mulcher for rabi seed bed preparation, and on tbe bullock gear 
driven chaff cutter started some time ago. Testing of implements and development 
of farm practices on the “rainfed farm” of the department has continued* What 
appear to be valuable results seem to be shaping up but we wish to test them 
another season or two before announcing final conclusions. Work in the current 
season was hampered by the relatively unfavourable rains and by poor germina* 

^ tion of the seed available. ' ' • 

A research problem is being set up cooperatively between the Engineering 
Department, the Agronomy Department and the Biology Department for a study 
of the factors affecting the viability of stored seeds. Seeds, particularly those 
of the kharif crop, will be dried by artificial ventilation, examined for fungus 
and other parasites tested for germination and stored under different conditions. 
The object will be to determine the factors which under Indian conditions lead to 
poor germination and the conditions necessary in a seed store to ensure' viable 
seed. Preliminary tests will • be made in the fall of this year and will probably 
need to be continued for several more years before they will give final results. 

' REPORT OF THE HOME' ECONOMICS DEPARTMENT, 1914 45. 

By 

v Mrs. John L. Goiieen. 

; The Home Economics Department rejoices in a very fine staff this year. Last 
1 April the prospects seemed dark. The department had lost not only Mrs. 
Higginbottom, but, Miss Hoffman and Mrs. Warner (M.So. and B.So., Home 
Economies, respectively) as well There was no certainty of replacements arriv- 
ing in time for the opening of college* The resident teacher, Miss Benson, was 
married at the end of the year. 

However, a new resident teacher, Miss Esther Paranjoti (M.A,, English) was 
first secured. In June, Mrs. Vestal, teacher of Economics, arrived 'from the 
IJ.§,A» , In July, and in time to begin the year, came Miss Hattie Brooks 
(B.So. Home Economics) our new short termer, and at the sam© time Mrs. Vaugh, 
specialist in Handicrafts. Miss Miriam Null (B.So., Home Economics) of 
Nanking, China, then joined our staff for the year, or until she can return to her 
,^-work in China. With Mrs. Azariah (B.So., Home Economics) there are now 
*' three full-time Home Economics graduate on the staff. Add Mrs. W. 8. Gould, 
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tuacliitif? Home Decoration, and the fine men staff of the Institute, and the H.E.D. ^ 
t' , ; .* r ir'f! f-t'.li it has ever had. . . , TT 

>p ,v P rfiecu students- eight m the l year and seven in the II year, 

j ’ t « r ‘f. *!* ntf. the gY.s cone from various parts of India and so thus 
C J ( ,V, t; * sT,-!’ oil r.-Xter of tla Institute. , 

'1 lit Tt* 3- a « been an attempt to improve the grounds surrounding the H. E. D. 
tv 'pi; nth: g lawns, borders and a hedge which will in time give dividends 

° f self government has been introduced . 

vi® L Nurscrv for the children of women workers on the farm, is being 
11 MW rim this vear by Mrs. Strong and her able assistant, a last year's 
ZZlte MS \“gSS Arthur, until she leaves for England on a scholarship, 
gracnm * se the nursery lor observation, 

‘ tmE6 in giving talks and demonstrations on hygiene every 
Saturday it the adult literacy classes for women which meet on Mrs. Yaugh s 

verandah. Social life Student Christian Movement and Social Service 

J# l’t L tun. of writing. W. ,e,m to b. all sol for a 

very happy and successful year. 


REPORT OF THE DEPARTMENT OF BIOLOGY, 1941-45. 

Bv 

E. F. Yestal. 

;a £ i.aU„r.i botany anl ba.terrofog, 

and Mr. L. A. Nott , botany and zoology), Mr. i y A \ ^ - J i,n 
of 1944 on a two year leave to take up post-graduate study m the United States, 
Mr S ». Barooah^nd Mr. L. 0. Nott taking over ^uties Mr Baroosh 
also took over the bacteriology class, thus relieving Dr. T. W. Mills s mr 
osonntial work in the Animal Husbandry and Dairy Department. Mr. A. Dayal 
Ghand resigned from the Institute at the end of the 1944-45 year to accept a 
... j 3 _ iyr v ~V\T tt yy @5, ley was given leave at tne end of tne 

?944-45 season to continue and finish his work for the doctorate degree in the 
TIniverHtv of Allahabad. Edgar F. Vestal returned from furlough m the United 
States to resume the position as Head of the Department of Biology, but had 
no part in the departmental activities of the 1944-45 academic year The de- 
partmental reports will be given by Mr. W. K. Wesley and Mr. S R. Barooah. 

P Belles the regular students, one special student received training m entomo- 

logy during the year. 

Botany (8. R. Barooah.) 

A . Tpnorted in 1943-44 a research scheme on the vernalization of paddj 
and certain vegetables was conducted under the auspices of the Harvard 
Yenching Fund. The experiment on paddy was conducted w-itn W varieties, 
mi _ va 5eties that were used were Bansmati, Jhalore, Local, x-x36, A-.4, 
BanBi D vega Jarwan, Sitaohameli. The seeds were soaked for 24 Hours 
and then were exposed to different temperatures, according to a design 
of the experiment. ‘The seeds were treated at four different temperatures 6°0, 
15°0 20°0 and room temperature. Thera were thus four different treatments. 
The seeds were treated for one month. They were then kept m a refrigerator 
for one month. After the seeds were treated for one mouth, the treated control 

seeds were sown in a nursery bed on the 22nd July. Every possible care was 
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but this experiment will be carried out again in the next year, ^ Along with, the 
paddy experiments research was also conducted on the possibility o! increasing 
the production and decreasing the life cycle of some of the vegetables by exposing 
them to different photoperiods up to the nursery stag©. _ The vegetables used 
were cabbage* oaulilower, brinjal, chillies^ tomatoes and lettuce. Some promis- 
ing results were secured with brinjal, chillies, tomatoes and lettuce* 

Entomology (W« K* Wesley.) 

The following are some of the remedies suggested to prevent the attack 
of insect pests in stored wheat and wheat lour. Apart from the difficulties 
of protecting wheat and its lour from the attack of rats^ and other rodents 
as well as termites it is a big problem to store them in large quantities 
over long periods because of attack of insect pests . of stored grain. The young 
stages of several species of insects, along with the adults in most oases, 
cause a considerable amount of loss by eating and destroying the grain 
and its lour and making it unfit for use. The following beetles (glum) along 
with the caterpillar of a moth are chiefly responsible for the damage caused to 
wheat and its "flour at Allahabad and its neighbouring dist ricts. 


in 1942. 

Cleanliness is the key not© to successful storage of grain. Before storing, 
the grain should be thoroughly sun dried. Old grain along with dust chaff, ©to,, 
should be removed, as far as possible, before the new grain is stored* The 
empty store room should be superheated with charcoal at the rate of 7 mauuds 
pe? 1,000 cubic feet in order to kill any insects that may be hiding in the ©tor© 
room, Gunny bags ought to bs also superheated or disinfected with boiling 
water for a quarter of an hour. One© a year the cleaning should ba followed by 
general repairs to all cracks in the godown and painting if possible, laseoi 
free grain should be brought direct from the threshing loor to the clean and 
insect proof godowa in clean gunny bags. 

When the grain has been stored and if it is found to be attacked it should be 
fumigated with carbon bisulphide at the rat© of 1 ounce to 15 cubic feet of space 
or with hydrocyanic acid gas at the rate of 1 pound potassium cyanide, 1 pound 
commercial sulphuric acid and 3 pounds of water for 1,000 cubic feet of space. 
Great care should be taken in the performing of these operations for carbon 
bisulphide is highly m&amnuable and hydrocyanic acid gas is deadly poisonous. 

If mercury is kept in the bin at the rat© of 3 to 4 tolas to each maund ol 
wheat in small (2 f/ X^) twill bags it will keep the grain safe. The bags are so 
kept in the bin as to allow about half of the total quantity of the mercury used 
to be present in the upper one foot layer. An amalgam of mercury with zinc 
can also be used which is prepared as follows:— Take three parts of meroary 
and two parts of zinc in a stona mortar and mix them well with a non-mefcaliio 
pestle. Filter the free mercury through some fine muslin cloth and apply the 
amalgam, between two blotting papers in a thick layer and wrap this preparation 
in some other paper* Then introduce this preparation about two inches deep in 
the stored grain. When the grain is required for use, this preparation can be 
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heated for 
years and 


a little while. This preparation will 
can be used at the rate of one tola of the 


Farmers' Bulletin 1156, 


removed and the grain sun 

remain good for several , „ „„ 

amalgam to twelve maunds of g'rain. 

„ ™ addition to the general methods of control, as su*- 

a l ove > *?“ a< ? Illts and larvae ean be trapped by spreading the gnnnv 
bags on the gram and destroying the insects that gather on them. s 7 
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REPORT OF THE DEPARTMENT OF AORIOUHTHRili E00N0MI03, 

194445. 

By 

EL 8 e Azariah. . 

This report covers the academia year commencing from the 1st of Julv 1944 
and ending rn the cOth of June, 1945 Dr. Sam Eigginbottom continued to be 
the Head of the department until he left ns in March, 1945. The teaching in 
this department, was done by me and Mr. L. O. Nott, as' Dr. Higginbottom °had 

fiSuKTi* S r ft b6f0re k6 haaded ™ tfe oharge 0 f £ 

Institute to Mb successor Dr, J, L P Gtaheen. 

The department _ had to confine its activities to teaching only, as heavy 
teaching loan apd lack of personnel made it impossible to undertake any research 

l \l Z ■ 8e f°\. oi <fe . B .°« d of Christian Higher Education set aside 
Rs. 5° for an investigation of Christians settled on land to be carried on by me 
similar to the one I had done the previous year. Naturally, this could not be 
done. _ The Indian Society of Agricultural Economics also kindly offered 
financial help: and again the opportunity could not be seized. In 'teaching 
Agricultural Economics, especially Farm Management, I am afraid no furthe? 

FrfS TJtr de U f &SS w ¥ 0 ?l certaia ec ~° conditions as they exist 
m this part of the country. We donot have even charts on labour distribution 
for various crops and livestock enterprises 1 We have the necessary data in the 
farm manager’s office : but they are not in a form that can be conveniently used 

ft® d f a \ & r t0 °® aEalysed acd eharts and tables have to be 
™ ad V S ^ milai , ly> do nofe “ a .y® a chart on Price Trends. I am confident 
that this department can contribute a great deal in the field of agricultural 

" W " k - 11 “ h ° PSd -Mb, 


' ’ *' ! 
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REPORT OF THE CHEMISTRY DEPARTMENT, 1944-45. 

By 


A. P. Bsooks. 


Staff ’. — Daring the year under report the staff remained much the same as the 
previous year Mr. A. P. Brooks, Head of the department ; Messrs 0. 0. Das 
and J. 0. Gideon, teachers ; and Mr. N. 0. Newton was employed as demonstrator 
during part of the year. Dr. B. B. Halves, Principal of Ewing Christian Celle p-e 
continued to.teaeh B. So, classes in theoretioal Agricultural Chemistry, Mr. 
■Broods officiated as Treasurer of the Institute all through the year and as a 
consequence was not able to give much time to the Chemistry department. He 
taught a few classes, but most of the day by day sunervisioa was handled by Mr 
-Uas Mr Newton’s departure during the middle of the year caused a shortage 
?J staff which created difficulties. a 

Supplies : The supply situation has not improved to any ©stent daring the 
year. It has been difficult to get all of the chemicals and glassware needed for 
regular laboratory work, and researoh work has been even more hard hit Some 
exercises had to ha discontinued, but most of the regular work went alon* 
iBspit© of supply problems, ° 

Activities As usual, most of the work done by the department is routine 
teaching, both theory and practical. There are altogether eight different 
Glasses to 00 given both theoretical lectures and practical work. 

The department is often called upon to help some other department or to 
undertake various investigations. This year has been no exception, but the 
shortage ot staff and supplies has to some extent limited what could be done 
along this line. Samples of milk, butter, fats, feeding materials and fertilizers 
have been . tested. Chemicals and drugs suspected to be impure have also been 
tested and m several eases gross adulteration or complete substitution has been 
found, id or example citric acid purchased for use in jelly makin°- 
preservation was found on testing to be an entirely different eamoound, 
bisulphate. The attention of the suppliers was called to this form of' 

■ fcssb. supplies of pur© citrlo acid ©vontu&lly obtained. 


sad' fruit 
potassium 


cheating, 


REPORT OF THE AGRONOMY DEPARTMENT, 1944-45. 

By 

W* B. M, Pugh and S. R. Misra. 

STAFF (B.M.P.) 


During the year several changes took piaoe in the teaching staff. Early in 

S N : Sm ^. ]om8d - th3 , sta f ia ordeP t0 teach Agronomy classes to 
Intermediate students. W nen a new short course m agriculture was" started in 
co-operation -with Government for Indian soldiers, Mr. A.N. Singh was transferred 
to this course, and Mr. EL G. Gupta was recruited, to take his place. Early in the 
year the University of Allahabad also opened a new M.So. class in Aerioultu-al 
i0 \ ih Z P art tin ? e 8 ™ s of , Mr - B - M - ^ for teaching Genetics 
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RESEARCH AMD EXPERIMENTATION (B.HE.P.) 

The department continued its programme o! research and experimentation 
which had "been reported in previous years, the main objective la this being th© 
selection or evolution of varieties of crops most suitable for this locality. 

Sugarcane:— The work on eugarcan© was started in 1942-43 in cooperation 
with the United Provinces Department of Agriculture. We started out with 9 
varieties* namely* Co. 318, 0o„ 331* CoS. 146, CoS. 5, Co. 312, Co. 393, Co. 421, 
CoS. 76 and Co. 527, which were selected by us on the basis of their performance 
elsewhere in the province. As the result of our experiment in 1942-43, varieties 
CoS. 146 and CoS. 5, were dropped because of their poor performance. In 
February, 1944, on the basis of our observation of the standing crop in the field, 
these four were selected out of the remaining seven for a randomised Hook expert- t 
xaent : Co. 331, Co. 312, Co. 813 and Co. 421. After harvesting* the crop in March, 
however, we found that Go. 393 and Go. 527, which were discarded, might also 
have been included in the experiment. The record of their yields was given in 
the September 1944 report of th© department. 

The sugarcane varietal experiment in 1944-45, therefore, consisted only of 
four varieties. The experiment was again a randomized block lay-out of six rep- 
lications. Th© size of ©aoh plot was 27^ X 78^, and the block size was I0S^ X 76*. 
Th© experimental plot size after removing border rows and three feet at each ©nd 
of the plot was 21* X 70*. The total yields of the varieties in seers were as 
follows :™ 

Co. 813 Co. 381 Co. 312 Co. 421 


6555*0 


6907*0 


5391*0 


454T< 


Th© lines underneath th© yields of can© indicate the group in which there 
was no significant difference when the results were analysed statistically. These 
results as well as our observations of the crop during . th© period of experimenta- 
tion would seem to show that Co. 313 should he preferred to the others as a field 
cane. Besides the yields reported above it was also observed that Go. 331, Co. 313 
and Co. 421 were practically of th© same class in their resistance to lodging, 
whereas Co. 312 was very susceptible to it. Co. 813 also showed greater resis- 
tance to drought than the other three. It was also somewhat resistant to tea rot* 
whereas Go. 812 was very susceptible to it. 

Paddy :— A randomized block experiment was laid out in which the following 
eight varieties war© included, namely, Lepra . Jk&lore, Jarw&n, T. 1., T. 138, 
Badshah, Mo, 17 and Bans!* Of these Jk&lore, Bansi, T. 1 and T. 136 were select® 
©d out of the six varieties that were experimented on in 1943-44; ^tbe other two, 
Local and A. 64, were dropped. On* the other hand, 4 new varieties, Badshah, 
J&rwan, Lejura and No. 17 were included this year, as their performance in the 
small plots in th© previous year indicated that they were promising* varieties. 
Th© yields of paddy of this year ? s experiment were ; — 

Jarwan and No. 17 Lejura Jhalora Bansi T. 1 T. 136 Badshah 

69*5 67*0 65*0 53*5 40*5 24*5 12*0 


These results confirm our conclusions arrived at th© previous year, namely, 
that certain local varieties of rice, such as Jhalore, Jarwan, Lejura and Bansi, 
are superior to the “ improved ” types, T. 1 and T, 136, as far as ih©ir money 
value to the cultivator is concerned. The results this year, however, seemed to 
indicate that No. 17, a Government sponsored variety, is of the same class as the 
local varieties. Observations on earliness of these eight varieties gave the 
following results : — 

Badshah T. 1 T. 136 No. 17 Lejura and J arwan Bansi and Jkalore > 
7 30 23 22 . 13 12 H 



iiiipffifiisili 


The statistical ' analysis showed 
fields of the above four varieties. 
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That is, Badshah is a very early variety ; T. 1 and T. 136 are early, speaking 
comparatively ; Ho. 17 is medium early; and Lejura, Jar wan, Bausi and Jhalora 
ara late ones. E&rliness is a quality which may be considered very desirable for 
paddy if the field in which paddy is grown is going to have a rabi crop such as 
wheat following it the same year. While we have been able to grow wheat after 
harvesting the paddy experimental plots, there has been some delay in sowing 
because of the late-ripening varieties. For such conditions, No. 17, as a result of 
this year’s experiment, might be considered very suitable. Even T. 1 may be 
preferred because of earliness for such conditions in place of Jar wan, Lejura, and 
Jhalore which had outyielded it. 

Arhar {Oajanm indict ®) : — - Selecting the best two varieties out of the six includ- 
ed in the experiment the previous year, and introducing on© new variety which 
was obtained from a local fair (Magh Mela), we conducted a varietal experiment, 
.the layout consisting of 6 randomized blocks, of three plots each. The size of 
each plot was 85" X 18". The experimental plot size after removing 2^ border 
rows and 3 ft. at each end in order to eliminate border ^ effects was 79" X ^5"* 
The following results were obtained in the yields of grain 

I. P a 80 Local Magh Meia 

136*5 133*5 40*5 

These results again indicate that there is no preference between I. P. 80 
and Local. Ik© yields of the previous year for I. P. 80 and Local were 212*05 and 
205*65 respectively* The results also indicate that the Magh Mela variety is 
very inferior in its yielding capacity. 

Juar (Sorghum mlgare) — Leaving out 8 B and T. 9 which were the 
poorest last year, only 5 Tall, J). D. Yellow, Malwa and^ B, D. White were 
included in a randomized Hook experiment, the layout consisting of 6 Hocks of 
4 plots each. Ik© size of each plot was 15 X 80 ; but the experimental plot size 


The total yields of grain of th© 4 varieties in seers were as follows 
D. D. Yellow 5 Tall & D. D. White 


Malwa 


[s of fodder were as follows : — 
White 5 Tall Malwa 
4 514- 510 


D. D. Yellow 
487-5 


The total yields of fodder of these four varieties ware, in seers, as follows : — 
Alld. 4 Local Aild. Hairy T. 16 

448 395-0 391 378-5 


that there was no significant difference m 
This again confirmed the results obtained 
it 

J 
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Although there was so significant difference in the yields of the varieties 
•when the data were statistically analysed, yet it appears that there would be 
no improvement m the introduction of T 16 to the Allahabad area, 

of the eis varieties of gram which were included in the 
blff^ fi i • 19 ^ 3 * 44 was repeated this year. The layout was a randomized 
12° V i- t r th 6 P ° ts ia ea <* block. The size of the plot was 

a rJ*htr,A but which became 10 X 46’ after removing 2 border rows and 1 foot 

0 ri 6nd ,° + the P -°!. m ? rd0r t0 eliminate border effects. The total yields 

01 ? ram of bbe varieties, in seers, were as follows 

X * 58 Looal aEd I- P- 53 I. P. 17 Indore 4 Indore 707 

b i: g . 55-0 51-0 48*5 45-5 

2^338 ottiis “ 

mor ,f ar mf : ~ Slx var * etie ? w ® Te tested this year in a randomised block esperi- 

all HnWh”? Ti 16 . 1 ? 0 * 1 ’ . T , 20 ’ IP - 21 » 800 AC. 251 and 85/24. Of these 
all but the last nad been included in the experiments on barley varieties in 

A iTif *}! /t? rS ’ 3 re P° rfc of these experiments having been made in the 
Allahabad Parmer, Vol. XVII, No. 4 and in the report of the Agronomy Depart 

time Tn a® l« 44 , lsSU8 ° • The v3riet 7 > 35/24 included for the ‘first 

t randomized block experiment was sent to us by the Economic 

olnw h ( ff alS) °{ thl l Pf° vines - The la 7° ut consisted of six blocks of t 
was lO- v 44’ SI af^! P ¥“? -R X 48 ’ The experimental plot size 
thft TiiAf ^ / f tbe r8U * 0Ya J °f 2 border rows and 2 feel at each end of 

6 “ s - Ths totaI yWds “ f »' rai “ “ 

T 20 35/24 IP. 21 & 300 A Local G .251 

66-/5 64-75 63 '50 61-75 60-75 


The yields of straw of the varieties were as follows 

£20 I P. 21 35/54 300 A 0. 251 

132-25 122 '50 114-75 112-5 HID 


Local 

81-75 


IWoJ^n l~T b0 t epa A? en L ? oafcinued ifcs oo-operation this year with the 

Site o t R tb 6 -° f iE teStin ^ 

& sr sily - A report oi the sspsti ““ 6 - 

also ^ati r thL^£Z imn * : ~ Be ? i f 63 the above varietal tests, the department, 
also, bad this year a manunai experiment in whioh the value of blood meal 
as a fertilizer was sought to be determined. Ammonium sulphate, castor cake 
blood meal, and a control, were taken as the four treatments in a randomffed 

60 °°L eX of ri ^fro£ lth JUai " - ThS ^ mo ? nt ° f &a ° h ° f tke Utilizers applied was 

0 lb tb« f a? V Q P r t e f e- i - lae £ y0u * oonsi3ted of six blocks, each of four 
y 9? a LTw P K n f 16 X 98 ’- The experimental plot size was 
X y* aiter the removal of two border rows and 2 feet at each end of 

. Ammonium sulphate was applied in two doses during the early stages 
o til 0 crop, but castor oak© and blood meal were applied oniv"' at 
after the crop had germinated. The result of the experiment 
wing data on the yield of grain and of the dry fodder 

of grain in seers of each treat m .nt : — 

Ammonium Sulphate Castor Cake Blood Meal Control 

172-0 154-0 
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Ammonium Sulphate Blood Meal Castor Oake Control 
11015 1064-5 1038-5 9920 

The results would indicate that Wood meal is as good a fertilizer as castor 
cake although it may not he as readily available as ammonium sulphate to the 
growing crop. 


REPOET OF THE AGRONOMY DEPARTMENT 

Total yield of dry fodder in seers 


Demonstration (S. R. M.) 

* 

f" Tli© change in the weather became noticeable from the third week of 
June* 1944* giving hopes of a timely start of the monsoon ; but a really good 
.-•••lain (2 27" } did not come until July 6th. Thus the planting of kharif (monsoon) 
'■v- crops was delayed. The rains in July and August were not only almost constant 
but also fairly heavy. The rain in August was above the normal by 6*'. 
September also was rather cloudy and the rainfall in the month (5") was about 
the same as normal. Thus the kharif crops encountered unfavourable weather 
conditions during their growing season. 


Harvesting of the main^ fodder crop (fuary had to be delayed* which, in. turn 
delayed the seed-bed preparation and the sowing of rabi (winter) crops. The 
seed-bed preparation of a considerable part of the area planted to wheat was 
not satisfactory ; and also a consider able # area had to be left implanted* The lat© 
rains of September and the early rains of October (1/4") were helpful in 
providing necessary soil moisture for ^th© rabi sowing. However, these rains 
r proved injurious to the potatoes which were planted a little earlier this year. 
Also an attack of cut worms later caused much loss in the yield of early potatoes*. 
Likewise, a precipitation of two inches during the first ten days of January 
while good for rabi cereals and fodders, was harmful to potatoes. About the 
same time an accident occurred in the local municipal ©ullage pumping station. 
This resulted in the running of one pump only, supplying a daily average of 
80 to 50 thousand gallons of sewage from January to March* when needed 
most for potatoes and many vegetables, whereas the Institute had been getting 
up to 8 lac gallons daily. The only thing to do with potato was to save by all 
means the promising plots and to watch helplessly the drying up of others. As 
a result, there was a sever© loss on the potato crop and acute divergence in the 
yields of individual plots. The average yield of early potatoes was 89 maunds 
an acre* ranging from the lowest yield of 21 maunds to the highest yield of ✓ 
180 maunds. The average yield of hill potatoes amounted to 90 maunds an 
acre, ranging from 20 maunds to 252 maunds.. * 

Most of the other vegetables were planted on the tube- well irrigated area 
in which the soil was still poor. The pumping system also failed for a short 
time more than one©. 

All the vegetables including potatoes were bonded under the G-overnment 
Vegetable Scheme in which the cost of preparation for delivery was high ; and 
at times certain vegetables at their best were not called in by the Vegetables 
Supply Unit. 

The yield of wheat came down to an average of seven maunds only. Two- 
thirds of the wheat was on unirrigated area and the remaining one-third could 
b© ^ irrigated only inadequately. The production of fodder also was not 
satisfactory. It consisted chicly of Napier grass and indigenous grasses. 
These brought us through the year by furnishing the fodder supply for our 
cattle of about 600 head, and that, at one-third to one-half the market price for 
fodders. 
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The employment o! labour rose over last year by 21 per cent and the cost 
of labour by 38 per cent* 

The factors stated above and some others of a similar nature have led to 
considerable diminution of the farm surplus in comparison with that of tL 
previous year. 
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PERSONNEL 


Dr. T. W. Millen. 

Mr, J. N. Warner, 
Mr. N. R. Joshi. 

Mr. E. 0. Bartley, 
Mr. I. N. Matbur. 
Mr. Qutubuddm. 
Sardar Singh Bhatia 
Mr, T„ R. Nikam. 


; Depart- 


Professor of Animal Husbandry and Dairying 
meat Head, 

Associate Professor of Dairying ; Dairy Manager, 
Associate Professor of Animal Husbandry. 

Lecturer* 

Lecturer. 

Lecturer. 

General Supervisor in Animal Husbandry, 
xv. Dairy Supervisor. 

Mr K Das Gupta took over charge as Dairy Supervisor on September 4th 
when Mr. Nikam resigned to take the post of Dairy Manager at the Captain Rai 
Sahib Kripa Ram Dairy, Mhow. _ ■ 

Mr Bhatia returned to the Institute after thirteen years in the poultry and 
goat farm at Etah. He became general supervisor of the expanding enterprises 

of the Animal Husbandry section. n ,, 

Mr Bartley secured a scholarship for Graduate study at Iowa State College, 
Ames, Iowa, U. S. A. and resigned his post here in March. 

MILK & MILK PRODUCTS (T. V, R.)* 

The sale of milk and milk products has been steadily increasing # during the 
past year and the figures are shown in Table I. Sales by months are indicated to 
show the variations from month to month for each product. The totals tor the 
previous year are included for comparison, _ . 

f Mr. Iyer became Dairy Manager in July, 1945, 
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Table I. 

nd milk products from April , 1944 to March, 1945 
( Figures in pounds and ounces ) 


Daily 
average 
lor milk* 


Cheddar 

Cheese, 


was very great, 


and fall with the butter demand is the only remedy to meet the demand of 
butter economically. Supervised control of the calving season is another 
measure for which the cattle yard Is taking all possible measures* 


are low in the winter season and high in summer. 

There is a decrease in the total amount of sale of Ice Oream a® compared 
to the previous year* This is due to the inability of getting new machines, and 
the old ones required constant repair. Our *106 plant also failed at the time it 
was needed most. 
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Milk. Butter. 

Daki. 

dream 

Cheese. 

Cream.. 

Ghee. . 

lee 

Cream, 

19956-0 2912-12 

186-8 

109-4 

71-0 

97 S' 

3761-0 

18266-0 2360-6 

244-0 

53-0 

13-4 

12-12 

8414.8- 

15249 0 2305-10 

252-8 

51-0 

7.12 

35-10 

2917*0 

21386-8 2289-10 

802-0 

78-4 

16.6 

30-8 

1634-0 

23453 0 3263-10 

284-0 

65-8 

6-14 

3.0 

1055.0 

22539-8 3573-! 2 

236-8 

16-8 

17-2 

14-2 

1176.0 

22522-8 3761-10 

117 0 

8-14 

44-8 

22.0 

1646-0 

23597-8 3802-10 

120-0 

30-4 

73-14 

4.6 

950-0 

23007-0 3305-4 

40-6 

40.14 

42-6 

17.0 

738-8 

21761-0 1880-12 

35.0 

3-0 

35-8 

25-12 

438-0 

23725-8 783-4 

58-0 

0-12 

32-12 

2040 

555 -O 

27312-0 705-6 

162-0 

2-8 

81-2 

3.38 

1850-8 

262775-8 30849-10 

2037.14 

447-12' 

392-8 

317-4 

19565-8 

215234 0 2768-5 

4289-0 

1 

95940 ! 

28240 

40-2 

26737-0 
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Int The/Sd S io°Btf ShOW *f ta l de “<‘”<5 for tli. prodnrt 

niU«.i].u“ pl^r "*,'“ lI ‘ .»'! P»“'Wfto k.»dl. .ift the aint „f 
ba» h„a .pp M „d of oh« 

MILKING STOCK 

tumfd“otef A/!£;S r .St‘ Jmoaft S f * ¥°™. «* still 
Seventy-four oows and buffaloes were «dd durine- th ” 1 ^ tls j or J of Institute, 
eight heifers freshened during 2 e ar 5 i? 6 "- ^ ® Ve , died ‘ 

our calves in recent years mating it possible for r »' ^ a , h, § he ? per eentof 

7«, Table II show", the 

Table II 
Milking Stock, 


i 

.gj Breed 

U 

m 

Number on 
1-4-44 

1 Bed Sindhi 

4. 2 

2 1/8 Jersey x Sindhi 

8 

3 1/4 Jersey x Sindhi 

28 

4 -Jersey x Sindhi .. 

17 ; 

5 Jersey 

• j 

3 j 

® 1/8 Holstein x Sindhi 

10 

7 1/4 Holstein x Sindhi 

5 

8 3/8 Holstein x Sindhi 

1 ! 

9 1/S Brown Swiss s Sindhi .. 

■ 1 

S ! 


Transferred 
[ from Female 
Young Stock 


10 1/4 Brown Swiss x 1/4 B. & 

Banana 

H 1/2 B« Swiss. Sindhi x | B. 
Swiss- Mariana 

12 Miscellaneous 

IS Murrah-BuSalo 

1^ 1/16 Jersey x Sindhi 


Sold Died f 


Number on 
1.4-45 
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r QomvtiJ 0 }] 0 ™ 11 !® <• s J? t0m ® nfc . sho 7 s ih -® performance of those aaimals which 
completed their lactations during the year 1944-45, 


Breed, 


No. of 


Bed Sindhi 
1/8 Jersey- Siudhi 
1/4 Jersey-Sindhi 
1/2 Jersey-Sindhi 
3/8 Jersey- Sindhi 
1/8 Holstein- Sindhi 
1 / 4 Holetein-Siodhi 
3/16 Holstein-Siodhi 
8/8 Holstein.Siudhi 
1/8 Brown Swiss-Siudbi 

1/4 Brown Swiss. Sindhi 
1/2 Brown S whs- Sindhi 
1/4 Guernsey- Sindhi 
Jersey 

.-.Miscellaneous' 

Muirah-JBufJalo 


The 


24 

1 

12 

13 

1 

5 

2 

1 

1 

2 

5 

2 

2 

1 

4 

15 


Average 
s yield 

1 lbs 

Average 
days in 
milk. 

2768-82 

293-0 

5051-9 

363 

2918-55 

359*5 

4765*14 

382*3 

4126*2 

458 

! 758-51 

269 

801-1 

120*5 

1573-1 

207 

5795-1 

855 

2-103-25 

262-5 

4562*12 

417-4 

5535 3 

391 < 

/ 2582-6 

389 5 

286 5*7 

291 { 

4393*27 

450*5 1 

3421*97 

318 S 


Average 
[days dry 
1 preced- 
ing. 


138*9 

07 

79*0 

59-5 

188 

1217 

123 

183 

12 

08 

167*75 


Daily 

[average 

daring 

milking. 


9*43 

1391 

8*13 

12*40 

9*0 

6*5 

06 

7*5 

18*32 

9 - 2 

10- 92 
14*15 
6*0 
9-84 
9*7 
10*77 


Over-all! 

daily 

average] 

period/ 


0-49 

11*7 

8'65 

19*78 

8-9 

4«§ 

3*2 

4-03 

15*79 

7*2 

7*79 

12*13 

4*8 

8*71 

84 

0-2 


No. oa 
1st. lac* 
tation 
heifers. 


5 

*6 


c ®ws more economical milk producers ths.ii are Ann hiiffalnAcu? 
figuring 8 pounds of milk to the rupee and using the actual cost of fodder axrh 
concentrates we calculated the_ value of milk produced and feed costs for eao 
animal. Labour, water, electricity, interest on investment, depreciation etos 
were not considered. Our 145-8 cows had an overall daily average^ of 8‘5 Bound 
at nulk giving 4, Oo, 668-8 pounds worth Rs. 50,680-3-4. They ate Rs 9ft aaJio it 
worth of feed leaving B S \ 23,623-5 5 over feed costs, ig ft? other hS m 
buffaloes yielded 62,576 8 Ids. of milk worth Rs. 7,646-1-6 and ate Es 7 641-10 1 
worth of feed. We had only Es. 4-7-5 left for other expenses To the buffaloi 
ZZ 9 h ff V lty p t0 U9 ‘ ih0ir average yield was 5-9 pounds. There are 

Larger Seat more. °° W8 03 ^ ^ dfy f " S9Taral monfchs and 

buffaK 6 IV Sh ° WS monthly P 0rf °™®^8 of each group of OOW s and 
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2 1/16 Jersey Sindhi , , 

3 1/8 Jersey-Sindhi 

4* 1/4 Jersey-Sindhi 

5 Jersey x Sindhi 

6 5/8 Jersey X Sindhi 

7 Jersey 

8 1/16 Holstein x ’Sindhi 

§ 1/8 Holstein X Sindhi 

10 3/16 Holstein X Sindhi 

11 1/4 Holstein Sindhi 

12 1/8 Bs x Sindhi 

18 1/4 Bs x Sindhi x 


e Table Y 

The average age , weight and height at withers at first calving of 48 heifers 
transferred to milch stock during the year 1944-45, 

{April 1943 —March 1944.) 


The ages at first calving ar© not as favourable as during recant years The 
increase is undoubtedly due to the severe fodder shortage we experienoed’ia the 
summers of 1942 and 1943 when these heifers were young. i 


Table VI 


Female Young Stock. 


Total 
Strength 
on 1-4-44. 


Bom 

during the 
year. 


rraneferred 
to milch 
stock. 


Bed Sindhi 


1/4 Browa-swiss 
x Hariana 
Miscellaneous 
Hurrah Buff. 

1/8 Guernsey x Sin- 
dh! 

1/4 Guernsey x Sin** 
dhi 


Breed. 


Bed Sindhi .. * .. 

1/4 Jersey-Sindhi 
1/4 Brown Swiss-Sindhl 
1/8 Brown Swiss-Sindhi 
1/8 Jersey-Sindhi 
1/6 Jersey Sindhi 
1/8 Holstein-Sindhi 
S/16 Holstein-Sindhi 
1/4 Holstein-Sindhi 
1/8 Guernsey Sindhi 
1/4 Guernsey-Sindhi . . 

Miscellaneous 
Murrah Buffalo© 


Average 
wt. in lbs. 


611*85 
604*26 
606 '66 
599*56 
551*86 
505-66 
525.06 
483*66 
665 60 
566*60 
605 08 
572-00 
1146*66 


Average 
height 
at wither. 


Number of 
animals. 


Average 
Age in 
years. 


8-55 
3*06 
! 8*36 

8-49 
3-14 
2*46 
8-00 
3*13 
3-64 

3- 83 
2*81 
3*52 

4- 8 


44*67 
43 55 
44*66 
44*90 
43 6S 

42 50 

43 22 
42*30 
45 76 
42-30 
44*4- 
44*02 
52-36 
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Artificial Inseminatioa. 

This year 108 calves were secured from 114 direct services and 28 calves 
from 40 artificial inseminations. Artificial insemination was used for difficult 
breeders, any animal having some inlaraation of the reproductive traot 
or when we had a number of animals in heat at the same time. Data on the 
results from natural and artificial breeding are given in Tables VII and YII1. 

Table VII. 

Calves horn during the year as a result of Direct Service. 


*2 grade Sindhis INcs. 709 and 743 are included. 

Table YIII. 

Cakes produced during the year as a result of Artificial Insemination 


SWINE 

We increased ourswineherd almost three fold and butchered 52 pigs during 
the year. The total live-weight of the swine butchered was 9597 lbs. Table IX 
gives the statistics on swine. 


Breed of Cow. 

No. of 
cows. 

No. of 
services. 

Calves Produced. 

Male. Female. 

Average 
birth wi. 
in lbs. 

Average 
height in 
inches at 
withers. 

Bed Sindhi 

23® 

24 

11 

12 

41.4 

24*1 

1/4 Jersey -Sindhi 

24 

30 

14 

10 

42.4 

24*3 

1/2 Jersey. Sindhi 

11 

34 

9 

2 

48.7 

26*1 

Jersey 

1 

1 

0 

1 

25.0 

21 3 

1/8 Holstein-Sindhi 

4 

. n 

I 

• 8 

32.7 

23*6 

1/4 Holstein-Sindhi 

1 

8 


1 

41.0 

24 3 

1/8 Brown Swiss-SmdM 

4 

8 

1 

8 

45 8 

• 25*2 

1/4 Brown Swiss Sindhi 

9 

10 

4 

5 

46.3 

25*1 

1/4 Guernsey Sindhi 

1 

1 


1 

45.0 

25’2 

Miscellaneous 

8 I 

1 9 

3 

5 

44.7 

24*4 

1/8 Jersey SindM 

7 | 

9 

3 

4 

39.4' 

25*7 ' 

I/li Jersey Sindhi 

1 

1 

1 


39.0 

24-2 

1/8 Holstein Sindhi 

1 

1 


1 

25.0 

24-3 

Murrah Buffalo 

13 

17 


7 

68.1 

26*1 

Total . * J 

108 

114 

53 

55 

•• ■ 

' ■ « " 


Breed of cow 

No. of 
cow©* . 

No* of 
insemina- 
tions* 

Calves ! 

Male 

Produced 

Female 

Average 
birth wt. 
inlbs. 

■ Average 
height in 
inches at 
wither®. 

Bed Sindhi 

2 

j 2 

1 . 

1 

39-0 ! 

24*0 ' 

"1/ 4 J ersey Sindhi 

8 

I 12 

2 

6 

39 3 

23*8 

1/2 Jersey Sindhi 

4 

i 4 

.. 1 

4 

45*5 

25*2 

1/8 Holstein SindM 

2 

3 

*1 

, 1 ... . 

44*4 

25*2 

1/ 4' Holstein SindM 

1 

1 

1 


Born- 

! Dead 

l( 1 Brownswiss Sindhi 

3 

6 

1 

2 

46*!) 

264 

1 / 8 Guernsey Sindhi 

i 

1 


1 

45*0 

23*0 

Murrah Buffalo© 

7 

li 

5 

2 

68-5 

27*4 

Total 

28 

40 

’ 11 

17 

: ■■ 

*• . 



Swine Statistics for 1944 - 45 . 


Adults 


L Femal© 


„ Female 


Female 


fl 

o 

« 

Purchased. 1 

. . 

1 

* * 

2 

195 

; •* 

151 


340 

3 


u 

? | 

Died. 1 

Butchered, j 

ns &0 

9 a 

•B ^ J 

§ Bm 
g 3 

£«& • 

o'" 

*d o 
© © 

IN -4-3 

8® 

«4H 44> 

03 r-4 

§•3 

ns 

§ ID 

■fl:* 

d 4 
A 

PS 
o © 

m , 

15 

2 

31 

21 


3 

• • 

1 

21 

17 

.. 

52 

7 

.. 


118 

24 

87 

1 

V ' 

.. 

' 9! 

17 

73 

.* 

48 



118 

44 

•• 

41 

•v 


91 

82 

> 23 

92 

‘ 52 

250 

250 

m 


SHEEP 


W® sold all coloured sheep in the flock. The^Oorriedal© grad© lambs grew 
faster than the original stock and showed considerable improvement in their 
fleeces, over those of, their dams. "W© ended the year with a smaller but better 
look than we had the year before.® 

' All lambs w©re docked at about on© week old and were kept in a welded 
wife cage to keep the crows away from them until their tails had healed® In 
this way losses due to tetanus were eliminated. Statistics on the sheep are 
given in Table X, r 

Table X 

Sheen statistics for 1944**45. 


The large number of losses in young pigs was primarily due to poisoning 
of whole litters by carelessness on the part of the men caring for them. The 
same cloth used to apply a poisonous antiseptic was used to apply anthansemia 
medicine to the sow’s udders. W© searched in vain for an infectious disease 
before the cause of the trouble was located. 

On® adult male died from foot-and-mouth disease ; on© from cyanide poisoning 
and the female from posterior paralysis. No infections nor perisitio diseases 
have yet appeared in the herd other than an attack of foot-and-mouth which 
part of the herd contracted from the cattle in May and June. 

Table IX. 
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GOATS 

Our goat herd did not increase appreciably even though a good number of 
kids were born. Losses were very heavy owing to internal parasites and out- 
breaks of haemorrhagic septicaemia. Table VI gives the statistics on goats. 

The total yield of 14 goats was 4,414-1 lbs. of milk for the year, No. 03 gave 
the best yield whioh was 681-3 pounds in 375 days, more than twioe the average 
for the herd (315-3 lbs). 


Table XI. 

Goals statistics for 1944-45. 


Sex. 

Stock on 
April 1st, 
1944. 

Born, 

Died. 

In hand, on 
!-4~*45. j 

Male .* . • 

7 

j 

19 

18 

8 


Female 

21 

10 

8 

23 


Total . . j 

28 

29 

26 

81* 



•Out of these Si there are 16 young i.e., 6 males aad 10 females. 


POULTRY 


Stock of Poultry on hand in the beginning of the year 1944-45. 
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On 1st 

100 

27 

22 

5 

28 

2 | 

5 

2 

2 

1 

2 

1 

■' ' "j 


9 i 

75 

37 

313 

April, 1944. 
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On 31st 

96 

20 

80 

5 

12 

2 

71 

' 82 

2 

I 

j . 8 1 

1 

! ■ 

4 

3 

3 

373 

96 

754 

March, 1945, 
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Eggs In all 8,588 eggs were produced during the year under review. Out 
of these 2,995 were sold to the public for hatching, 2,941 were sold for table, and 
2,652 were used on the farm for setting in incubators. 

Sale of Fowls : — In all 89 birds were sold for breeding and 120 for table 
purpose. There has been no epidemic during the year and the condition of the 
fowls is fairly good. 

Bucks — White Indian Runner ducks seem to he getting very popular and 
they have given good results in regard to egg production. We intend keeping 
a large flock of Indian Runner Ducks during the next year. 

BLOOD MEAL 

We increased our production of blood meal to 23,636-3 pounds. This was 
fed to the swine and poultry as their source of animal protein and to the young 
calves in plaoe of part of the usual milk allowance. 
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PINE-APPLES 

' * ' OF 

ASSAM 

Famous for their delicious taste and size, each weighing from 10 to 16 
Available in three varieties which have been selected for early mid- ‘ 
season and late crop. All winners of gold medals, silver medals, silver cups 
and certificates of merit in various fruit shows in different parts of India. 

1. Queen Pine apple ...An early variety at Es. 12-8 per 100 suckers. 

, Mauritius Pine-apple ... A mid-season variety at Rs.14-8 par 100 suckers. 
Giant Kew Pine-apple... A late variety at Rs. 16-3 per 100 suckers. 

oa 

Es. 200 per 1000 suckers of any variety. Delivery, F. O. R. 


3. 


You can now grow pine-apples on commercial scale and make a roaring 
sale in the market from 15th June to 20th February. 


Apply to — 


MANAGE!, 

BARPATHAR PINERY, 
BARPATHAR, P. O., 

B. & A- Ely., ASSAM. 




Reader Benefits 

BY 

THE PUNJSB FRUIT JOURNAL 

ITS APPEAL IS IMMEDIATE ITS BENEFITS OUTSTANDING AND 
Practical, Informative, Ifitertaining & Efficient 

THE QiSrisY MAGAZINE IN ITS FIELD 

Edited by S. BAL SINGH BAJWA, B.Sc. (Ag.% M.Sc., (Calif.), 

Fruit Specialist Fan jab 

Annual Subscription Is. 5 (English Editions) & Rs 3 (Urdu Edition) 

Issues mostly in demand January 1940 and 1943 Urdu on 
Horticulture, January 1942 and 1944 on Fruit Preservation. Beside* 
Horticultural Calendar, Mango Budding in Situ, and Bulletins on 
Fruit Industry, Palestine, (2) Egypt. (3) Italy and Sicily Island 
(4) France and Switzerland Fullest particulars available from ’ 

Business Secretary, 

P. C. FRUIT DEVELOPMENT BOARD 


Please mentioa The Allahabad Farm™ 
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SOLVE YOUR FODDER PROBLEM 

HAVE GREEN FORAGE AUi THE YEAR ROUND f 

. ' GROW LUCERNE, « THE KING CF FODDERS” * 

The best Fodder for Cattle and Horse* | 

Horses hnd Cattle Grow Strong by Eating Lucerne j 

Farmer Azi'm considered his cattle very strong until lie saw those of his friend Tulsi. | 
On enquiring from, Tulsi he came to know that Tulsi* s cattle were being fed on LUCERNE * 
(Rajka ghas) grown from Laxmmarain’s seeds. / 

THE CHIEF FEATUEES OF LAX® IN AB AIN'S LUCERNE % 

Laxminaram’s lucerne seed produces a lucerne with plenty of leaves. It is less ^ 
susceptible to attack from insects. Once sown it gives plentiful supply of green forage } 
all the year round for three or four years. On land of medium fertility, yields ar© | 
obtained varying from 400 to 600 maunds per acre of green fodder per year. / 

The Lucerne crop produced from Laxminaraln’s seed has long been recognised and | 
approved by Government Military Grass Farms, Dairy Farms, Oattle Farms, Army | 
Remount Depots, Veterinary Hospitals, Viceregal Gardens, Agricultural Colleges, Indian ■ J? 
State Forces, etc. * 

Fresh, tested, and best quality seeds of Laxminarain’s Lucerne can at all times be ? 
had from our stock at a very moderate rate at annas IS per pound. Sample free with | 
catalogue. ? 

Also best onion seeds at Bs. 2 a pound, carrot seeds at Rs. 2 a pound and pur© honey 2 
at Re. 1-8 a pound. / 

| Apply to x— LAXMINARAIN & SONS, \ 

§ Lucerne Seed Merchants, % 

| NEEMUCH, C. I. J 
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COMPLETE VOLUMES 

OF 

THE ALLAHABAD FARMER 

FOE 

1936, 1938, 1941, 1942, 1943 
are still available for the following 
■ prices : — 

1936 and 1938 at Us. 4 each. 

' - 1941 to 1943 at Es. 3 each. 

Also a few other copies issued pre- 
vious to 1941 at annas 12 a copy. 
Postage extra. 

Write to : — 

THE BUSINESS MANAGES 
AUahahad Farmer , 
Agricultural Institute, 
Allahabad, U. P. 

India. i- r 


WANTED 

ALLAHABAD FARMER’S 

Following issues : — - 

October, 1926. 

July, 1930. 

July, 1931. 

January, 1932. 

January, 1933. 

Sept., 1933. 

Nov., 1933. 

January, 1934. 

We will pay at Re. I a copy. 
Copies may ba sent per Y. P.P. to : — 

THE BUSINESS MANAGER 
Allahabad Farmer, 
Agricultural Institute, 
Allahabad, V. P. 

India. 
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Thai: need no longer worry 
you i? you turn to gardening, 
SI you have even . a small piec® 
©f land, use that If you. bavo 
none use window-boxes. Grow 
flowers if you like, but g!v® 
more attention to vegetables— we 
all need mote fresh, luscious 
vegetables. 


us? tf aur Seeds from. 





That Bees can increase 
the yield of your Fruit 
trees ? And that they can 
improve the quality of 
your fruits ? All progres- 
sive Modern Fruit Growers 
in the West find it profi- 
table to keep bees in their 
orchards. Keep bees and 
be up-to-date. 

Bees will effectively pol- 
linate your farm crops : 
Result : a heavier crop : 

Bee-keeping is a fasci- 
nating hobby which gives 
you honey. The “ Indian 
Bee Journal” will tell you 
all about this extremely 
fascinating subject. 


I ‘feeds jf 






DIST. NA1NI TAL, U. P. 



Please mention The Allahabad Parmer 
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THROUGH THE SPECTS OF AN EMINENT BOTANIST 

— What he has to say — 

PLEASE READ. 

“I have gone over Messrs. Chandra Brothers’ Horticultural 
farms with great pleasure and profit. I am told they have assigned 
over two hundred acres of their excellent lands for this purpose. 
The farms are run on expert scientific lines and already they have 
started to produce new and varied varieties of hybrids. 

They have upwards of five hundred varieties of ROSES and 
I have pleasure to testify that I have seen not only budding but 
inarching, etc., being done under the supervision of experts, unlike 
some of the other Rose Plantations that I have visited, Chandra 
Brothers keep maps and record of the plots to enable them to 
name any rose with exactitude. 

Besides this, they have the choicest collection of ANNUAL 
FLOWERS in India. Some of their seeds such as the SWEET 
PEAS, DAH ALIAS, BALSAMS, etc., are unrivalled. I hear they 
have over one hundred and fifty separate named variaties of SWEET 
PEAS. These multitudinous varieties are sown scientifically in 
separate plots to ensure against even remote chance of cross pollina- 
tion, though naturally they are self-fertilized. Thus these seed growers 
take a just pride in the purity of their seeds. 

CHANDRA BROTHERS claim to have the largest varietal 
collection of CITRUS in the world. It was a rare pleasure to go 
through their CITRUS ORCHARDS and to see the healthy trees 
laden with fruits. I saw for the first time some of the new varieties 
of CITRUS, e.g: — Tangallo, Kamquat, etc. They graft these fruits 
on various stocks and not on the usual “Khatti” stock. This is a 
great improvement for the growers of citrus fruits on various soils. 

For this great enterprise of theirs, the Country owes a debt of 
gratitude to CHANDRA BROS. India is sadly deficient in its horti- 
cultural Industry and is one of the poorest consumers of fruits in the 
civilized world. CHANDRA BROTHERS fill a great want and I 
wish them every success in their great undertaking.” 

SHRi RANjAN, 

M.So. (Cantab), D. So. (StatcFrance) 
Professor and head of the Deptt. of Botany, and , Dean of the 
Faculty of Science, Allahabad University, 

■ Following CATALOGUES may be called for 
Finest lowering seeds., Famous roses. 

Free-Fruiting Citrus, Flaming Bougainvilleas., Etc., Etc. 

Address to A'A'd 

MESSRS. CHANDRA BROTHERS’ APIARY 

;■ Seed Growers, P. O. Ulao, 

Rly. Stn. Bfgnsarai, (Bihar.) 
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EVEN AFTER WAR 

THEY HAVE ATTAINED SUCH HIGH STANDARD 
IN QUALITY, EFFICIENCY AND PERFORMANCE 
THAT YOU CAN FULLY RELY ON THEM FOR 
; YOUR POST-WAR IRRIGATION 
SCHEMES. 


VARIOUS MODELS, MOST SIZES 


* Write for a Catalogue 

1 KirlosKar Brothers Ltd. 

* 

| K1RLOSKARVADI (Dist. SATASA) 

****** ***;** *********** * * ***** * * * * ************ 
. Pumishd by :—The Allahabad Agricultural Institute, AU&habad. U.P. (India ) . .. 


*************************** 
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“ The application of engineering knowledge to agriculture can 
be best done by those trained in both engineering and agriculture, 
that is by agricultural engineers,” 

M. VAUGH. 
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| ;:: : S ’ cultivated plants of 

' I ••■ "£55? , moisture and minerals, 

~ - ^if i smothering effect, depy 

' ms= ^— farmers place weeds as 

Public Enemy No. 1: others take them less seriously, but their 
annual cost to mankind runs into astronomical figures. "One 
year's seeding is seven years' weeding" is how the old saying 
goes. A single plant may bear up to 8,000 seeds. Some of 
those seeds have a very high degree of persistency and under 
favourable conditions of storage germinate after apparently 
unlimited time. Perennials multiply by the cutting of the roots 
in the ground, each cut portion throwing up its own fresh 
plant. How can weeds be eradicated ? By cultivations with 
plough, cultivator, harrow and hoe; by bare fallow and bastard 
fallow ; by healthy and strong smother crops and cleaning 
crops; by drainage and rectifying soil deficiencies ; by effective 
destruction of weed seeds from the threshing floor ; 
by chemical spraying. The good farmer will clean 
his farm and improve its fertility by constant 
attentiofi to all points, for the battle against weeds fiMpriP 
is never-ending. *wf W 


This is one of a series of Fertility announcements published by 

IMPERIAL CHEMICAL INDUSTRIES (INDIA) LTD. 
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Th© Allahabad Fabmsr is now approved by the Directors of Public Instruction in the 
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Subscription Eatas 

Annual subscription : India* Be. % ; England, 4 shilling® ; TJ.&A., 1 dollar. Single copies 
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Improvement (II) 

;j of Borate and Chlorate 




Famous for their delicious taste and size, eaoli weigauv irom iv w w 
lbs Available in three varieties which have been selected for early, mid- 
3 All -winners of gold m©dals 5 silver medals^ .silver .cups 

SKMSSS Steriu; Cions 8 fruit shows in different parts of India. 

T Queen Pine-apple ... An early variety at Rs. 12-8 per 100 suokers. 

2 Mauritius Pine-apple ... A mid-season variety at Es.14-8 per 100 suckers 
3 ] Giant Kew Pine-apple... A late variety at Rs. 16-8 per 100 suckers. 

OE 

Es. 200 per 1000 suokers of any variety. Delivery, F. O. E. 

You can now grow pine-apples on commercial scale and make a roaring 
sale in the market from 15th June to 20fch February. 


Apply to- 


MANAGER, 

BARPATHAR PINERY, 
BARPATHAR, P. O., 

B. & A. Rly-, ASSAM- 
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l That Bees can increase the yield of your Fruit trees ? 
\ An d that they can improve the quality of your fruits ? 

* A U progressive Modern Fruit Growers in the West find it pro- 

* gtabie to keep bees in their orchards. Keep bees and be up-to-date. 

| Bees will effectively pollinate your farm crops : Result : a 
j> heavier crops 
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lus, Surveying, Metallurgy* Machine design or Mechanisms, Statics, Thermody- 
namics, Strength of materials, Farm Motors, Farm structures, Hydraulics, Road 
engineering, Electrical engineering, Farm crops, Farm management, Soil 
science, Soil and water conservation, Geology, and Farm and dairy machinery* 

India today, however, possesses very few agricultural engineers. In fact, 
some of them have become agricultural engineers without previous graining in 
agricultural engineering. This has been one reason for serious criticisms of the 
activities or lack of activities of the engineering sections of the agricultural 
departments in this country. In fact, the attitude of those who were responsible 
for certain phases of agricultural engineering to agricultural implements, was 
entirely wrong. Improvement in agricultural implements in this country 
meant, in those early days, the introduction of English implements ; and efforts 
were mad© to adapt them to Indian agriculture. The outlook has changed, and 
work on th© ©volution of agricultural implements suitable for India has already 
been started by agricultural departments and agricultural institutions 
In various parts of th© country. Those who are responsible for the 
development of these implements have also realised the need of making 
themselves fully conversant with the problems which confront the cultivator. 
But these efforts are entirely inadequate to meet th© need of this country. 
Agricultural engineers are needed not only by th© scores or hundreds but by 
thousands, if agricultural engineering is to make its possible contribution to 
the progress of the country. Th© training of agricultural engineers is, 
therefore, an immediate need. 

# Th© Central Government and various provincial governments are 
beginning to be aware of this need, and have sent out students to the XL S. A. 
and Canada to qualify themselves as agricultural engineers by getting their 
training in institutions of those countries. While we heartily approve of the 
projects, yet we feel constrained to make the following observations : (i) that 
only young men who are familiar with agricultural problems of this country 
should b© sent for such studies In foreign countries, (2 j that for some years to 
come, those men in many oases, will not be in a position to dictate policies 
regarding agricultural engineering developments in this country, and (8) that 
immediate steps be taken to expand agricultural institutions in this country 
so that they can provide the right kind of engineering training for future 
agricultural engineers of this country. Such training should, at present, 
include the construction of masonry wells and tube wells, tillage implements, 
harvesting implements and machinery, sugar machinery, dairy machinery, 
water lifts, country carts, engines, tractors, etc. Such training given in this 
country would more quickly and efficiently solve the engineering problems of 
this country than training given somewhere else outside India. 

There are few countries in the , .world which because of their natural 
topographies are as suitable for a large scale us© of agricultural machinery as is 
this country. The Indo-Gangetic plain, because of its wide expanse, is probably 
more^euitable than any other region of the world, of a similar size, for large scale 
farming. But this natural advantage of the country could not be made use of 
because of the smallness of Helds in this country. When the average size of a 
cultivator’s holding in this country is 5-6 acres, and when this holding is in 
scattered areas in various parts of th© village land, we can understand how 
small the size of the cultivator’s fields are, which makes them unsuitable for 
any large scale use of farm machinery. We hope steps will be taken in order to 
make it possible for the country to make full use of the natural advantage which 
it possesses,, in order that this nation can march with the rest of the world in its 
way to agricultural and industrial progress, and thereby make its appearance 
once again on the world stage. 



The Allahabad Agricultural Institute by instituting a degree course in Agri- 
cultural Engineering is making efforts to contribute to the natural development 
which is going to take place in the near future. But this effort is much too small 
and sadly inadequate to meet the need of agricultural engineering of rural India* 
It is only a fleabite when we think of the need of the country as a whole. We 
hope, therefore, that not only this institution but all other agricultural ins- 
titutions in the country will make every effort to help extend this much needed 
agricultural development. 


THE YIJAYA WHEAT. 

By 

B. M. Pugh, 

Head of the Department of Agronomy , Allahabad Agricultural Institute . 

INTRODUCTORY. 

Dr. Shri Ranjan, Head of the Botany Department of the Allahabad Univer* 
sity, by treating the grains of Imperial Pusa 52 wheat with X-ray, was able 
to evolve several varieties of wheat which showed a great deal of variation not 
only in their morphological characters but also in their physiological characteris- 
tics. These wheats were, therefore, very variable in their capacity to produce 
grain, that is, in their grain yields. Experiments conducted in Oawnpore with 
these wheats seem to show the superiority of some of these irradiated wheats, 
although the report also indicates that the wheats were insufficiently tested ; 
among them, was a variety known as X-9. This variety was, in fact, considered 
the best of the series of these irradiated wheats produced in the botanioai labo- 
ratory of the Allahabad University. Dr. Shri Raujan, in order to popularise 
this wheat, and also to do honour to one of the distinguished citizens of this 
country, who also happens to be the resident of Allahabad, gave the name of 
Yijaya to this X*9 wheat after the name of Mrs. Vijaya L&kshmi Pandit. 
In fact, the name was given to this wheat in an imposing ceremony in which 
Mrs. Pandit did the christening of the wheat, a function which was later reported 
i'Q^ the daily papers. The reports drew the attention of some agricultural 
scientist in this province who claimed that the wheat is not really superior to 
the standard wheats of this province . 

The agricultural experimentalist now has at his disposal a technique of experi- 
mentation which is able to show significant differences, if any, between any two 
varieties o! a crop or between any two treatments. We refer to the modern 
statistical methods of field experimention which were developed by J&. A. 
Fisher at the Botha mated Experiment Station in England, and which 
have nowbeen used throughout India ; in fact, throughout the world How- 
ever, because of the great variation of climate from one year to another, 
the results of one year’s experiment tested even by this method ar® not 
considered conclusive. The statistician, therefore, usually carries on his varietal 
tests for three years or so before he can confidently adjudge any variety 
as superior. However, because of the interest that the public may have in the 
facts regarding the Yijaya wheat, we give below a report of the experiments 
carried on with this wheat and with the other irradiated wheats evolved in the 
Botanioai laboratory of the Allahabad University. 

Our attention to these wheats was drawn about two years ago. In order 
to test their inherent qualities we asked Dr. Banjan if he would give us some 
seeds of each variety. The Agronomy department of the Allahabad Agricultural 
Institute had been conducting a series of varietal tests with wheats recommended 
by Government. Reports of these experiments have appeared from, time to time 
in a magazine, the Allahabad Farmer (see VoL XVI, pp. 105420, VoL XYI, pp* 
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315-316). Dr. Ranjan kindly supplied us some seeds of these irradiated wheats, 
but not sufficient enough for a full scale randomized blook experiment. We, 
therefore, were able to grow these seeds oa a small scale where we could make 
some observation on them and from which enough seed would be available the 
next crop season. We. therefore, report in full only the results of the experiments 
conducted in the orop season of 1944-45. 

THE PLAN OF THE EXPERIMEN T. 

At the Allahabad Agricultural Institute, we have at least three conditions in 
which these wheats could be tested : one under sewage irrigation ; another . under 
tube-well irrigation ; and another without irrigation. But we were able this year 
to test these wheats only under the first two conditions, the first being, the condi- 
tions of fairly good fertility, and the second being under poorer conditions. The 
latter is more representative of the conditions under which wheat is mostly grown 
in this provinoe. But seeds for all the varieties tested were not quite sufficient, 
so that in the two experiments, one was not exactly a duplicate of the other. 

The experiment under sewage irrigation.— In this experiment eight 
irradiated wheats and three standard wheats of this provinoe were included. These 
were X-8, X-10, X-7, X-9, X-5, X-2, X-ll, X-l, I.P. 52, I.P. 4, and Oawnpore 13. 
The layout of the experiment was as shown in diagram 1. The size of the layout 
was 179'X262'; the number of replioutious (that is the number of blocks in the lay- 
out) was 6, the size of the block was 88' X 86'; and the number of rows in the plot 
was 8. Of these eight only six were taken for the experiment. That is, two rows 
on each side of the plot were left out from the experiment in order to do away with 
border effects. For the same reasons two feet on each end of the plots or of the 
rows were removed at the time of harvesting, so that the actual plot size used in 
the experiment is only 6'X&2* and the total size of the 6 plots for each 
variety is, therefore, only 6}<6'X82'» 



Diagram 1, Layout of the wheat varietal experiment, under sewage irrigation, showing 
the plan of the layout and randomization. 
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The first recorded observations made on this experiment was one on germina- 
tion. An estimate was made on each of the experimental rows as to whether the 
germination was excellent, very good, goody fair, bad or very bad, and grades 
corresponding to these, namely, 0, 5, 4, 3, 2, 1, respectively, were given to the 
rows, and the total 'for each plot that is for 6 rows, was recorded. The data 
thus recorded a r© shown in table L 


Varieties 

I 

BLOCKS 

Total 

1 

II 

III 

IV 

V 

VI 

X-8 

12 

12 

14 

15 

10 

12 

75 

X-10 

21 

17 

21 

18 

10 

17 

110 

XT 

19 

15 

15 

14 

16 

17 

96 

I.P.52 

24 

22 

20 

25 

19 

20 

130 

LP.4 

24 

17 

19 

12 

18 

20 

no 

X-9 

21 

20 

20 

20 

14 

17 

112 

X-5 

19 

21 

17 

22 

16 

14 

109 

0-13 

15 

19 

20 

17 

15 

10 

102 

X-2 

23 

23 

17 

17 

15 

21 

116 

X-ll 

20 

17 

21 

18 

15 

19 : 

1 10 

X-l 

24 

24 

18 

14 

20 

16 

116 ' 

Total 

222 

207 

202 

192 

174 

189 

1186 


Table I,*— Showing the total grade obtained in each plot in respect of germination by each 
variety in the experiment. 


Analyzing these data statistically we found a five per cent difference in the 
varieties with a 5.66 per cent standard error and a significant difference value 

equal to 17 based on the 5 per cent level of significance. Th© conclusion arrived 

at from the germination data is, therefore, as follows 

4, X40 & X-ll] X-5 0. 13 X-7 
110 109 102 96 


That is, observations recorded on germination show a significant superiority 
of I. P. 52 to all the other wheats except X-l and X-2. Oa the other hand, 
X-l and X-2 are not significantly superior to th© other wheats except X 7 and 
X-8; whereas X-9, I. P. 4, X-10, X-ll, ‘X-5, 0. 13 and X-7 are significantly 
superior in germination only to X-8. 

Th© next observation mad© on these wheats in this experiment was on their 
resistance to rust, a fungus disease which attacks leaves, stems and even the 
husk of the grain. However, no attempt was made at this time to record the 
resistance to the different kinds of rust, of which there are usually three, which 
attack the wheat crop. These three wheat rusts do not begin to attack the crop 
at th© same time, so that the record we have and which is given in table 2 below 
represents the sum total of th© effect of the resistance of th© wheats at the 
particular time that the observation was mad©. The data were based oa the 
estimate of the average resistance of the variety in the whole plot. The grades 
for the plots were again based on th© same method as explained above for the 
germination, except that in this case a plot is taken as the smallest unit instead 
' of a tow in each plot. That is where a plot showed a fair resistance to rust, a 
grad© of 3 was given to th© variety which occupied the plot, where' the resistance 
was very good, a grade of 5 was recorded for the plot and, therefore, for the 
variety, and so on. ■ ■ ; 
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BLOCKS j 

Total 

Varieties 

1 

11 

111 

IY 

Y 

VI 

X-8 

1 

1 

1 


1 

. 1 

1 

6 

X-10 « 

3 

3 

2 


4 ■ 

4 

3 

19 

X 7 

4 

3 

3 


.4 \ 

4 

4 

2 1 

1.P52 

4 

3 

4 


4 

4 

■4 

23 

I. P.4 

8 

■ 3 

3 


2 

3 

3 

17 

X-9 

5 

4 

4 


5- 

5 

4 

27 

• X-5 

2 

3 

1 


4 

4 

3 

17 ' 

0-18 

3 

4 

8 ■' ! 


4 ' 

4 

4 

23 

X-2 

1 

■ 2 

1 


2 

3 

1 

to- 

x-u 

4 

2 

4 


4 

4 ! 

4 

22 

X-i 

3 

| . 3 

2 


4 

3 j 

8 

18 

Total 

33 

| 31 

28 

38 

' 39 

34 

208 


■ Table 2.— Showing the estimate of the fust resistance of the varieties in tae experiment. 

These data when analyzed showed a very high significant difference among 
the varieties, and resulted in a standard error 5.5 per cent and a significant 
difference 2.88. The conclusion, therefor©, arrived at from the rust data is 
as follows 

X-9 1. P. 52 & 0. 13 X-7 & X.-ll X-10 X-I X-5 & I. P. 4 X 2 X-8 

27 23 22 19 18 17 10 

That is, the observations mad© on rust resistance in this experiment show 
a significant superiority of X-9 to all the other wheats, whereas 1. P. 52, 0. 13, 
X-7 and X- 11 are in the second groupie the order of merit; X-10, X4, X-5, 
I. P 4 are in the third group ; X-2 is in the fourth group by itself and X-8 is 
the last. 

The next observation we wish to report here is on the yield of grain. The 
record of the yields of the various plots is as shown in table 3, and is given in 


Varieties. 



BLOCKS 



Total - 

: 

I 

II | 

■ i 

III , 

IV 

V 

■ Vi 

X 8 

2.0 

2 5 ; 

2 5 

■ . 3.5 

25 

2.0 \ 

15.0 

X-10 

12.5 

11.0 | 

' 41.5 

10.0 

9.5 

8.5 

63.0 

X-7 

9.0 

8.5 j 

6.6 

10.5 

8,6 

7.0 

49.0 

I.P. 52 

11.5 

8.5 l 

■11.0.V.- - 

44.0 

9.6 

12.0 

66.0 

I P. 4 

10.0 

8.5 < 

9.0. 

9.6 

9.5 

7.0 

53.0 

X-9 

10.5 

16.5 

10.5 

1 1 5- 

' * ■ . 9,6 

11.5 

■ 63 5 ■ 

X-5 

6.5 

7.5 

4.5 , 

6 0 

5.5 

8.5 

38 5 

13 

7 5 

7 0 

12.6 

. 8.5 

10.0 

9.6 

54.0 

X-2 

2.5 

: 4.0 

4.0 

. 4.5 ^ 

■ 6.6 

' 4*0,. 

25.0 

X-i! 

4,0 

6i5 

6.0 

■ 6.5 .. 

5.6 . 

■ ’ • 3.5 

■ -81.5 

X-l 

12.6 

. 15.6 

16.5 

10,5 

11.5 

6.5 

- 66.0 

Total j 

88.6 

89.5 

87 5 

94.5 

85.5' 

79.5 

524.5 


Table 3,-— Showing the yield oi grain (in seers) of aech variety, recorded per plot. 

seers. On analyzing these data, we obtain a very very high significant 
difference among the varieties, with a standard error=8.05 per cent, and a 
* significant difference = 10.82. The conclusion, therefore, arrived at from the 
data on the yields of grain is as follows 
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X-l & I. P. 52 X-9 540 0. 18. I. P. 4 5-7 5-5 541 X-2 X-8 

66 63,5 68 54 53 49 38.5 31.5 25 15 


These results show that 54, 1. P. 52, X-9, X-10 are in the first group in 
the order of merit and that there is no significant difference among them in gram 
yields. X-l and I. P. 52 are significantly superior to C.13 and L P. 4 while 
the latter are not significantly inferior to X-9 and X-10. And while 0.18 and 
I. p w 4 are in the second group in which they are bracketed with X-9 and X-10, 
yet they are not significantly superior to X-7 ; and so on. 

The next observation recorded was that on the yields, in seers, of straw 
(bliusa) in the various plots. The data are as shown in table 4, -y 





BLOCKS 



Total 

Varieties 

I 

II 

111 

1Y 

: 

V 

YI 

X 8 

14,0 

21.5 

20.0 

22.5 

15.5 

14.5 

108.0 

xio 

23.5 

29 0 

18.5 

35.0 

25.5 

26.5 

158.(1 

X-7 

81.0 

28.5 

: 4:0 

29 5 

22.0 

23 0 

168.0 

I.P. 52 

30.5 

81.5 

32.0 

21.0 

32.5 

34.0 

181.5 

I.P. 4 

26.5 

26.5 

81 0 

30.0 

28.5 

25 Cl 

167.5 

X-9 

24.5 

29.5 

31.5 

29.5 

29.5 

18.5 

158 0 

X-5 

33.5 

27.5 

34.5 

29.5 

29.0 

29 5 

183.5 

0. 13 

31.5 

31.0 

39.0 

32.0 

30.0 

25 5 

189 0 

X-2 

26.5 

24.0 

31.0 

29.5 

26,0 

2 1.0 

160 0 

x*n 

36 5 

31 5 

30.5 

31.5 

30.0 

34 0 

194.0 

X i 

28.0 

40 0 

31 5 

30.5 

25. o 

25 5 

180.0 

Total 

806 0 

320.5 

333 5 

318 5 

i 295 . 

274.0 

1817 5 


Table 4,— Showing the yi4d (in seers), of sti aw of each variety, recoided per plot. 


On analyzing the data, we obtain a very high significant difference among 
the varieties, with a standard error = 5*23 per cent and a significant difference = 
24*64. The conclusion arrived at with respect to the yields of straw of the 
various varieties is as follows 

Xll 0.13 X-5 I. P.52 X-l X-7 LP.4 X-2 X-9 & X-10 X-8 

194 189 183.5 18 US 180 168 167.5 160 15S 108 


These results show that of the irradiated wheats, X-l!, X-5 and X-l are / 
as rich in straw as the standard Government wheats 0.18 and 1. P. 52, X-9 # (the 
Vijaya wheat) while not significantly inferior to X P. 4 or 1/P. 52 is signi- 
ficantly inferior to 0.13 in the straw yield. 

The experiment in the tube well area.— In this experiment only six of 
the irradiated wheats were tested, X-l, X-9, X-10, X-7, X-5, and X*li ; two 
standard' Government wheats, LP. 52, and I.P. 165 ; and one local wheat P. P, 1 
which had obtained a prize in a local fair — the Farmers* Fair. The layout of the 
experiment was as shown in diagram 2. The size of the layout was 147'X22V, 
the number of replications was 6, the size of the block was 72'X^* the size of 
the plot was 8*x73‘, and the number of rows in the plot was 8. Of these eight, 
as in the previous experiment, only six were experimental ; and also two feet at 
each end of the plot was removed at the time of the harvesting in order to remove 
border effects, so that the unit experimental plot size is 6'X69 # 5 . -and the total ^ 
size of the six plots under ■ each variety Is . 6X8' . X ■ : S; 






THE ALLAHABAD FARMER 


The observations mad© on germination in this experiment were recorded as 
shown in table 5 s— 


Varieties. 


I. P. 

X-l 

X-9 

X40 

X-7 

X5 

X-ll 

F.F. 

I. P. 


52 


I 

165 


To ta! 


BLOCKS 


222 


Total. 


162 

165 

146 

143 

132 

152 

152 

168 

145 


1365 


Table 5.— Showing the total grade, obtained, in each plot, in respect of germination, by 
each variety in the experiment. 

The statistical analysis of these data shows a 5 per cent significant differ- 
©no© among the varieties, and yields a 5.34 per cent standard error and a signifi- 
cant differences 22.84. The conclusion, therefore, arrived at from these data is 

as follows 

F. F. 1 X-l 1 P. 52 X-ll and X-5 X-9 I. P. 165 X-10 X-7 

168 165 162 152 146 145 143 132 


The results obtained in this experiment with germination agree fairly well 
with those obtained in the sewage area* 

As in the other experiment, observation was made on the resistance of the 
wheats to rust. The observation was made on March 6, and the data recorded 
are shown in table 6. These data when analysed shoved a high significance 
among the varieties, and, yielded a standard error of 6-71 per 


cent 


and 


Varieties. 


I. P. 52 
X-l 

) 


11 

P. 1 
1. P. 165 




BLOCKS 










Total. 

i 

IX 

III 

XV 

V 

vx 

4 

4 

5 j 

4 

5 

5 

27 

5 

4 

. .4 

5 

4 

3 

25 

5 

3 

4 

3 

■\ 

3 

3 

3 

5 

3 

2 

8 

23 

18 

5 

4 

5 

4 

5 

3 

26 

2 

1 

2 

2 

! 1 

1 

9 

3 

3 

4 

3 

1 4 

4 

21 

5 

4 

4 

5 ! 

4 

4 

26 

3 

3 

3 

5 

8 | 

4 

21 

35 

30 

34 

84 

84 

28 

196 


Table 6.- — Showing the. estimates of thejrast resistance of the varieties in the experiment. 


65 X40 X-5 


The conclusion, therefor©, arrived at from these 



o These results on germination -obtained in this experiment under tube-wall 
irrigation do not seem to agree closely with those obtained on germination in the 
other experiment under sewage irrigation. The reasons for these discrepancies 
will be discussed later* 

The yield of grain on harvesting from the various plots was next recorded. 
These data are shown in table 7. The data when analysed showed a 5 per cent 


Varieties . 

BLOCKS 

■ 

I 

11 

III 

IV 

¥ 

Vi 

I P.52 

54) 

5.5 

6.5 

8.5 

4.0 

4,0 

2-1 

75 

7.0 

5.5 

4.0 

50 

8.0 

2-9 

4.0 ^ 

65 

4.0 

9.5 

9.0 

9.0 

2-10 

4.5 

5.5 

7.0 

15 

4.5 

5.0 

2-7 

35 

5.0 

4.5 

11.0 

2,5 

8.5 

2-5 

3.0 

4.0 

3.5 

4.0 

5.5 

! 4.0 

2-11 

3.5 

5.0 

5,0 

5.5 

2.5. 

2.5 

P. P. 1 

5.0 

8.0 

4,5 

4.5 

3.0 

4.5 

I. P. 165 

4.0 

5.0 

3.5 

5-5 

3.0 

8.0 

■ Total 1 

' 40 0 

49.5 

44.0 

57.0 

39,0 

53.5 


33.5 
SIS 

42.0 

31.0 

35.0 

24.0 

24.0 

27.5 

20.0 


238.0 


Table !.*- The yield of grain (in seers)* of each variety, recorded per plot..,. 


significant difference among the varieties with a standard error of 16.07 per 
©ent and a significant difference of 12.16. The conclusion therefore arrived 
at from these data is as follows 

r X-9 X-l X-7 IP. 52 X40 I R 165 F. F. 1 rX-5andX.il 

42 37 35 33.5 31 29 27.5 * 24 


These results have not shown any significant difference between X-9 and I. P, S2 s 
but X-9 is significantly superior to I P. 165* and is also superior to the local 
wheat F. F. 1. 


Another set of data recorded in this 
The data are as shown in table 8. The 


experiment is on the yield of straw* 
analysis of the data showed a 5 per 


BLOCKS 


Varieties. 

I 

II 

ill 

IV 

¥ 

VI 

I. P 52 

12.5 

16.5 

14.5 

10.5 

11.5 j 

.5 

X-l 

15.5 

24 0 

14.5 

20.0 

17.0 

20 5 

X-9 

17.0 

■ 19.5 

9 5 

24.5 

25.0 

22.0 

X 10 

11.5 

19.0 

15.0 

12,0 

10.5 

12.0 

X-7 

10 5 

16,0 

9.5 

27 0 

10.5 

18.5 

X-5 

110 

19.0 

12.5 

22.0 

19.5 

12.5 

X-ll 

... 10.0; 

16 0 1 

12.5 

21.5 

7.5 

9. 5 

F. F. 1 

14.0 

17.0 ! 

13.0 

ii.5 : 

110 

11.5 

1. P. 165 

12.0 

6.5 

8.0 

11.0 

7.0 

20 0 

Total .. | 

" ■ 114*0 

163,5 

109.0 

166.0 ' . 

119,5 

139.0 


Total. 


84.0 

111.5 

117.5 
80 0 

92.0 
98.5 

77.0 

78.0 
74*5 

811.0 


■Table 8.— Showing the yields (in seers)* of straw of each variety, recorded per plot. 

cent significant difference in th© varieties* and gave a standard error of 1122 per 
JOenfc and a significant difference of 28.52, The conclusion* therefore* arrived at 
is as follows s— 
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X-9 X-l X-5 

117.5 111.5 96.5 


X-7 I. P. 52 
92.0 84.0 


X-10 

80.0 


F. F.l 
78.0 


X-ll 

77.0 


, P. 165 
74.5 


It is interesting to note here that the results of the yield of straw m this 
experiment under tube-well irrigation is almost the opposite from those ob 
in the experiment under sewage irrigation. An attempt will be made later m 
the general discussion to explain these results. 

DISCUSSION AND CONCLUSION 

From the above data we note that while there is more or less an agreement, 
in the characters studied, in the results of the two experiments, there are, however, 
wide discrepancies in others. We find, for instance, that there is a general 
agreement in the results in the capacity of germination of the wheats .tested 
on both the experiments, and a certain amount of agreement in the yield of 
grain data ; but there seems to he wide discrepancy in the rust data as 
well as in the yield of straw data. The difference in the rust data may be 
due to tbe fact that the observations were made at different times for the 
two experiments, so that certain varieties which are resistant to certain earlier 
forms of rust in the beginning showed a high resistance when the observations 
were made. These results will be checked more carefully in the next wheat 
season. The data on the yield of straw may indicate .the response which the 
different varieties have to varying degrees of soil fertility. That is, some varie- 
ties seem to have a tendency to produce more straw under soil conditions which 
are more fertile. 

The data from the sewage area seem to indicate that I. P. 52, X-l, X-9 and 
X-10 are of the same class as far as the yield of grain is concerned.. X-9 has a 
very inferior yield of straw as compared with I. P. 52 and X-l. This, however, 
may be a quality in favour of X-9 as it is sometimes desirable to have a variety 
which does not have too muoh vegetative matter under conditions of high fertility 
as this may lead to lodging and also to a greater incidence of rust. In fact, the 
data on rust resistance in the sewage experiment might have been affected by 
these conditions in the field. 

The data of the yield of grain from the tube-well area while not showing a 
significant difference of X-9 from X-l, X-7, I.P. 52 and X-10, does show some 
superiority of the variety X-9 to all the rest. X-9 is, therefore, definitely one of 
the best if not the best of those tested. X-l also seems to be a good wheat as its 
yield of grain as well as of bhusa in the tube- well area is next to X-9. X-7 may 
also be considered a good wheat as it has, in the tube-well experiment, out-yielded 
I. P. 52, a standard wheat, in both the yield of grain and bhusa. 

Judging from the yield of grain only, the data from both these experiments 
indicate that the best wheats are X-9, X-l, X-7, I. P. 52 and X-10, and that 
those that may be considered inferior to the standard Government wheats namely 
I. P. 52, Cawnpore 13 and I. P. 165, are X-5, X-li, X-2 and X-8. 

In order to arrive at a more satisfactory conclusion regarding these wheats 
and also in order that they may be identified easily in the field, a study of the 
morphology and habit of the wheats was made. A reoord of that study is given 
in table 9. 
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Varieties. 


Oracter 

awn. 


Colour of 
glumes. 


GlumeSs 
glabrous or 
pubescent - 


Height of plant. Earliness, 


X-S awnless 

X-10 awned 

awned 

LP. 52 awned 

LP. 4 awnless 

X*9 awned 

X»5 awnless 

0. IS awned 

X~2 awnleted 

X- 1 1 awnless 

X 1 awned 

F. B* I awned 

LP. 165 I awnless 


straw 

■ ■■ 

reddish 

straw 

straw 

straw 

with reddish 
tinge 

straw 

reddish 

straw 
.straw 
straw 
I straw 
straw 


glabrous 

glabrous 

glabrous 

glabrous 

pubescent 

glabrous 


intermediate 

intermediate 

intermediate 

intermediate 

intermediate 

intermediate 


slight! f-pub- tall 
escent 


glabrous 

glabrous 

pubescent 

glabrous 

glabrous 


reddish* straw i glabrous 


intermediate 

tall 

very tall 
intermediate 
j tall 

! intermediate 


medium 

medium 

medium 

medium 

| 

medium 

early 

medium 

late 

medium 

late 

medium 

medium 

early 


Table 9.-— Showing certain morphological and. agronomical characteristics of the wheats 
included ia these experiments. 

From this record., it is noted that of the more desirable wheats X-9, X*l’, 
X-7, and X-10 are all awned, which is a character generally considered desirable 
W farmers. It seems also that X-9 is earlier in ripening than all the others 
recorded in the table above except l.P. 165. This is another point in favour of X-9. 

Another observation made on these wheats is on the quality of the grain. 
Five groups of two of Agronomy special students were asked to independently 
evaluate the market quality of the grain of the varieties, which had been placed 
at random and without any indication of what the varieties were. The 
results of these observation are given below 


Students 

VARIETIES 

X-9 

X-2 P. 52 

X-10 

X-ll 

X-5 

X-7 

A 

6 

4 4 

4 

2 

3 

4 

B 

6 

5 3 

4 

1 

2 

4 

0 

5 

3 

3 

1 

2 

4 

D 

6 

4 

3 

1 

2 

4 

B 

.6 

4 

8 

8 

2 

4 

Total . . 

29 

20 18 

~7 

■■■ y ; 

11 

20 


awarded by agronomy special students. 
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On analysis the following conclusion was arrived at with regard to the quality 
of tli© grains thus evaluated : 

X-9 X4 [X-2, X-7, 0.13] P.52 X40 Xf X-8 X41 

29 22 1 20 18 17 ' 11 9 8 


These results indicate that X-9, the Yijaya wheat, is superior in the quality 
of the grains to all the other varieties thus evaluated. 

From all these experiments, therefore, the conclusion that one may arrive 
at is that X-9, the Yijaya wheat, is a superior variety, as far as this locality 
is concerned and under conditions which prevailed this year. It seems to he 
superior even to its parent IP. 52, a standard wheat of this province, and also CX 13 
another standard wheat. This conclusion may he considered more conclusive 
if the results of the experiments in the next two crop seasons also bear this oat. 
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STATISTICS IN RELATION TO THE SCIENCE OF CROP 

IMPROVEMENT (II). 

FIELD EXPERIMENTATION* 

By 

M. P. Singh, K. Sc. 

Plant breeding procedure generally consists of, first, collection of large num- 
ber of plants representative of the varieties in an area, and second, their evolution, 
suited to the conditions of the tract, subsequently in successive generations, into 
superior types arising out of segregation from the initial heterozygous material 
When a type is to be evolved through hybridization, in the event of the chances 
of selection being meagre, it will be recalled, that even in this method, selection 
is the main process that works, after the nature of the inheritance of a particular 
character has been studied. Selection necessarily involves comparison of . the 
two means, which is often doubtful in view of the variations which enter^ into 
them. The means under comparison ar© composed of two kinds of variations : 
(1) those due to real or genetioal causes when the samples belong to two different 
populations, and (2) those duo to the environment. The latter source of variation 
generally recognised as environmental, is due to various factors such as soil 
fertility, weather vagaries, differential insect pest attack, disease incidence, 
etc., and is often quite considerable, appreciably influencing the means under 
comparison. As the environmental variation has been shown to be not connected 
with inheritance and is of not much value, it is necessary that the means under 
comparison be free from its influence. Any technique claiming to be efficient 
ha© got to, minimise the errors due to the latter source, so that th©^ variation due 
to the former which is heritable, can be more easily detected, as it is this variation 
with which a breeder is primarily concerned in achieving his object. Therefore, the 
variation due to the environment has to be reduced to the minimum, or ways and 
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means have to be adopted to sucecssfully eliminate it. As complete elimination 
of the environmental variation is next to impossible* what can therefore be done 
is to minimise it. To do this, it is necessary to know the relative importance 
of the aforesaid factors that contribute towards the environmental variation, so 
that necessary steps to control them may be taken. 

In an attempt to compare the performance of, say, six varieties of wheat, 
with a view to ascertain if the differences between their yield is due to genetleal 
causes, the simplest method of testing will he of sowing each variety in adjacent 
plots of equal size on a uniform site, and to argue the merits of one variety over 
the other on the differences observed. This method of testing not only ignores 
the probable differences caused in yield of six varieties due to the change 
of site from plot to plot resulting from probable differential insoot post attack, 
but also ignores the most likely differences present in soil fertility between 
plots. Regarding the latter it has been the experience of almost all agri« 
cultural workers that it is the major source of environmental variation, 

so much so that the presence of a fertility gradient in a field is not uncommon. 
Application of the statistical theory to combat the major source of environ^ 
mental variation was made, now more than fifteen years ago, by Fisher to solve 
the difficulty. * 

How was the Difficulty Solved. 

The problem of soil heterogeneity, the major souroe of environmental 

variation, was solved in a very simple though unique way. The mean of a 
variety from several small plots in a field is a better index of its productivity 
compared to the yield of a single equivalent large plot which is generally not 
representative of the site on account of the pronounced fertility differences 
invariably present. A still better idea regarding the productivity of the type 
can be had if the mean is arrived at from plots taken at random, as a little gain 
in one plot due to fertility differences is likely to be compensated by another. 
Now if there are several varieties under test and an idea regarding their pro- 
ductivity freed from soil fertility differences over an area is sought, it is 
necessary that the figures are arrived at from random varietal plots in the site, 
it being needless to point that each plot has to have equal dimensions. In order 

to make it possible, and to estimate the soil fertility differences of the site 

to be eliminated subsequently from the varietal comparisons, it is necessary 
that the varieties under test are arranged in sets, and each set is repeated in the 
area. To ensure that the varietal mean is arrived at from random plots of a 
variety, the allocation of the different varieties in the plots of a set (block) 
is made at random, that is, the different varieties in each block are randomised. 
Repetition of the blocks in the experimental side is technically known as repli- 
cation. So what Fisher did, was to put each plot under a variety. Allocation 
of the different varieties in the various plots was at random, that is to say, 
the laws of chance in the process of allocation were allowed a full play. Each 
set or block thus formed was replicated as many times as could b© possible in 
the experimental site. 

TJnder this arrangement, as ail the varieties are equally represented in a 
block (set), the average of the replications will give the idea of ^ the yield of all 
the varieties freed from th© effects of soil fertility. The variation in the block 
totals will give’ an expression of soil fertility in which the varietal differences do 


allocated at 


not enter, varieties being allocated at random in each block, and this can be 
“ eliminated as between blocks. Once the major souroe of variation due to soil 
' fertility entering the environmental variation is eliminated, the accuracy of th© 
varietal comparisons will naturally be increased. Minor variations do not matter 
i-as they ar© distributed at random between the variety plots, and a little gain in 
one, will be compensated in another as aforesaid.;. . \ ,■ 
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Analysis of Variance. ^ ^ is tbe sole source of the estimate oi 

Replication in the Risher s fi variation is guaranteed valid, 

variation. By randomisation of the components of variation is 

The technique which aims at sepa Tar i a tion due to replications (blocks) can 
termed the analysis of variance, tb e analysis of variance as an extraneous 

he eliminated from the total var ^ „ Tarietal comparisons, although if the 

source of variation, nothing to do with described above this would have 

experiment had not lieen arranged is di?isib i e j to two parts 

effected the comparisons. J remainder attributable to causes beyond control 

that due to treatments and the - f th varieties had equiva lent effects^ 

(error.) The error component of ! variat o treatmen( . variatioilj but if the varia- 
is within certain limits general yq^ t he error variance, and if there is a 

tion due to treatments is much g *■ , finmirrins* by chance, it can safely be 

small probability of ^ch a grea van u Wbat these significant differences 
assumed that the varieties differ signifao ij the he lp of the standard error 

are oan he seen by comparing the va { ietal d tta t the technique of the analysis of 
calculated from the error variance. In “d ^ ^ design of the experiment 
variance can he safely applied, it is P.^ ar0 oapa hle of estimation without 

he such that the different source sc* ^ rimeat should be orthogonal. To put 
any entanglement, t.e. the design o equally in each block. Once the 

it more simply, every treatment shonl b q ^ be only one method of 

design of the experiment has been summariae; replication, randomisation 
statistical analysis that wil e < *; nc i p i e8 0 f design introduced by Fisher (1923.) 
and block division are m ^n pnno . g .J by eliminat mg the variation 

Block divis toward3 the ^ 

of the variety or treatment itself. 

Randomised Blocks. nr ; Q ci Dies described are those of randomised 

In the foregoing paragrap s . P g due ^ ^ fertility in an experimental 
blocks. In this arrangement di t , t tal var iation by dividing the site into 
site can he efficiently eliminated from t t l hlook, the various treat- 

several strips or blocks, the major portion of the soxl 

. ments to be tested. ^ By^ vu variation as between blocks, and the minor 

variation is ehminated | Wockg is distributed at random between plots, 

variations m soil fertil y . , that w itla greater number^ of repli- 

It has been the experience o p aeourate . gome workers are apt to object to it, ^ 

cations the comparisons ar _ " beI Q £ vax i e ties and greater number of replica- •*- 

on the ground, that with 1 G @a un d©r experimentation, is quite 

tions, the block size “ d .^^XffTrenoes contribute substantially towards the error 
considerable, and the fert J varieties and inadequate replications error 

^oe. With will thea> less stable r 

XSgTasId el'emaller number of plots; but with adequate rephoatieua thrsdauger 
is removed. 

The adequacy of repli.atioas „u .*£££* «£!& ^ 

sSt^rsUdd^w 

for its estimation, and indirectly by er ror variance depend upon the number 

Regtees of freedom for the estamahon of error ^ the number^, 

of varieties and number of varieties are under test quite a 

legrer of Worn will be available ey.u if the uumher of bloek. m 
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small, but as in this ease the treatment means get affected as aforesaid, the blocks 
also have to be 'many. In general, for testing three or four, varieties, employ^ 


stages or wor& replicated experiments, cine to xne umitauons 01 seeci quantity 
from single plants, the method could not he found possible, and the second reason, 
which is quite a genuine one, is that in the initial stages of selection the material 
is so impure that it will contribute substantially towards the error variance. 

The answers given to the objections are that in the former oas© “even 
with extremely small plots the error variance is not' unreasonably high 5 ! to insure 
the efficiency of comparisons ; and in the latter, the “Genetic variability ^ will, of 
course, contribute to the error variance, and where there are no great differences 
in variability between progenies, there will b© no risk of drawing ©rro'neom# 


ication and randomisation is or value as muon there is reason to 
material in ay be heterogenous in genetic variance as where it is h 
bohinson and Pans© 1937.) 

In plant breeding work the main aim is to secure a progressive 
the mean performance of the progenies by making use of 
’©gates arising from the initial heterozygous material. Ik 
gnizing such types by the use of the principles of replication and r 
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At this stage the limitations of the seed quantity are not so serious and 
larger plots ean easily b@ adopted. With the us© of larger plots it is natural to 
expect a greater degree of soil heterogeneity and for efficient comparisons 
it is imperative that it is properly handled by making use of the designs which 
control the magnitude of the ©nor variance* 

Reduction of Error Variance. 

This is accomplished in various ways given under the various sub-headings. 

(a) Latin square : — In the method of randomised blocks the variation due to 
soil heterogeneity is eliminated only along the various blocks. By having as 
many replication as there are^ varieties to be tested, or, so to say, by having as 
many blocks as there are varieties, the variation due to the soil fertility can b© 
eliminated on© along the blocks and the other along the plots, or along rows 
and columns as they are generally known. The process of allocating the various 
treatments is at random both in the rows and columns, and care has to be taken 
that a treatment occurs only once in every row and column. 

Under this arrangement the soil variation is eliminated in two directions — 
along rows and columns, and the accuracy of the comparisons as compared to 
the randomised block design should be greater, as has been the English ex- 
perience. In India Latin square has been employed onl y with a small number of 
treatments probably on account of a large area being involved with the us© of a 
larger number of treatments, thereby crossing the limit of adequate management. 
Latin square could not find favour with the Indian workers as compared to 
randomised blocks on account of the greater flexibility of the latter. One big 
advantage of randomised block design is that for each comparison a separate 
estimate of the error can be made, and it is of great value when treatments 
having large differences are being compared. In the event of a complete failure 
either of a treatment or of a block, the analysis may be carried on the remainder 
of treatments or blocks, a facility which does not exist in the Latin square design. 
Besides the ease of working with the randomised blocks, Hutchinson and 
Pans© (1985) have clearly shown the failure of the Latin square arrangement 
to give a lower error compared to an efficient random ised block arrangement. 
Latin square fails to give a lower error on account of inefficient block shape 
represented by the columns, and the number of degrees of freedom available for 
the estimation of error ar© reduced without any corresponding re d notion in the 
error variance. 

(i b ) Siu and shape of plots and Socks That the size and shape of the plots and 
blocks have a great bearing upon the elimination of soil heterogeneity has lead 
to comprehensive investigations into the problem* The size and shape of a plot 
and block are best determined by the help of a uniformity trial which consists 
in the determination of standard errors for different sizes and shapes of plots. 
The size and shape of a plot giving the lowest standard error and which ar© 
suitable for agricultural operations are generally ehoosen. The general prin- 
ciples which govern the shape of a plot ar©, that a plot should be of a nature 
which will sample^ nearly most of the soil variation in a block, and long and 
narrow plots running throughout the length of the block ar© the ones which do 
it. adequately. For the block it is essential that it should be in a uniform soil 
representative of the tract. The blocks should differ from each other appreciably 
in soil fertility and thus be able to sample the experimental site. No block size 
oan.be, fixed. In uniform soil conditions blocks of large sizes can b© employed, 
but where the soil fertility is steep the block size has got to b© small. As the 
block has to sample the experimental site, its shape, If a square on© or very 
nearly a square, is advantageous, as it # removes more of the soil heterogeneity 
eompared to rectangular Mocks, (Hutchinson and Pans© 1935). Besides, a square ^ 
has the' least ■ perimeter . 
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(c)' Uniformity trial : — One use of such trial has already been shown above in 
determining the most advantageous plot size, Here other uses of suoh trials can 
be dealt with. In a randomised block design the accuracy of the comparisons 
will be greater when the different plots within a block do not differ considerably 
in soil fertility. In actual practice it is rarely realised, but it is possible to secure 
it to a considerable extent provided the yield of the pre* experimental period of 
a uniformity trial in the same site and with the same variety is known. It is 
accomplished with the help of a technique called the covariance as the pre* 
experimental figures of the uniformity trial ar© correlated with the figures of the 
experimental period. The allowance can be made for the initial differences in 
fertility among plots within blocks* and the adjusted figures can be used in 
making the final comparisons. The use of suoh method are known to have 
increased the precision of the experiments considerably. In the ease of the 
annual crops where th© fertility has been found to vary considerably from plot 
to plot and year to year, it has been the experience, that the precision gained by 
th© use of the uniformity trial* in view of the expense and time* is not compen- 
satory* and on account of this fact some- workers question the utility of a 
uniformity trial preliminary to th© main experiment* with a view to 
correlate^ the experimental figures with pre-experimentai figures to increase 
the precision (Fisher). This* however* is not always true ; and* under special 
circumstances, as in the case of perennial crops, where the yield of a plot is 
successively positively correlated* there is very little against the use of & 
uniformity trial. (Mahalanobis 1937.) 


Anaiyis of Covariance. 

* There are many other factors besides th© final factor* the yield* that oan be 

studied in an experiment. It is also generally found that the final factor (yield) 
is iiiloenoed by other factors, that is to say, they are correlated. To cite an 
example, the simplest case is that of yield and plant numbers. Yield is invariably 
dependent upon th© number of plants that have established themselves. Yield 
comparisons irrespective of th© consideration of plant numbers are not going to 
be so accurate as when the plant numbers have been accounted for. The 
simplest way of doing this will be to adjust the yields to equal plant numbers. 
This method though likely to improve the efficiency of the yield compirisoas, 
will not account for the differences caused in yield on account of better proluotivi* 
ty resulting from consequent vigorous plants due to th© presence of gaps. This 
Incalculable factor of the gaps in plant population resulting in yield variation* 
can be accounted for by th© Analysis of oonvarianoa’ which is a technique aiming 
at evaluation of the variation ooouring at the same time in two or mar© variables 

# 4 that are correlated. By the help of this technique, variation in on© variate is 

adjusted for another ; in the case of yield, for variation in plant numbers. That is, 
it finds out what the yield would have been, if there was no variation in plant 
numbers. The advening© therefore, in this method, is that the correction is 
made in the experimental data exactly as it arises la th© field and not by any 
t other ■ artificial way. It is natural that with suoh an assurance th© accuracy of 
the comparisons will be greatly increased $ and it is on account of this that the 
method is getting increasingly popular with the experimenters. The same 
method oan be applied in various ways to eliminate the infiaenoe of other factors 
as disease incidence, insaot pest attack, tillering, etc., to improve not only the 
efficiency of th© yield comparisons but also to find the effect of these factors on 
the material under test. In oases where a factor is infiuenoed by superimposing 
other # treatments, the^ application of th© analysis of covariance is not justifiable. 
The simplest case to cite is that of germination and stand at thinning. For 
^germination .generally more than one seed is sown per hoi© to safeguard against 

* consequent reverses in stand should the germination be defective ; and when 
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to one strong 


seedling 


per 


■the seedlings have established themselves, thinning 
-'hole is done. . is evaluated, which is 

*y. In the analysis of covariance . r ®p res ®, t variable showing the amount 
" the ratio between the de P 6Q< ¥ Qti fc g d Rvalue of a dependent variable when the 
i of change brought about m the “ ea . , j fc ke above example of yield 

; independent variable, is gauged by Jim *7- £ lant num bers the independent 

'and plant numbers, yield is the dependent and from the err0 r variance 

variable. The regression coefficient ^ ^ot on y a r6V i S ed estimate o£ the 

• but also from the treatment vamnce th a « of the independent factor. 

■ *.«•« “ »h»» “»*«• 

"If. the regression is found to ' g - ^ ail d vice versa. 

'has been instrumental m e e o ' statistical manipulation will lead 

It will, therefore, be seen ^^i&ce ascribable to the errors of random 
•to considerable reduction of ^ large w depend upon actual cireums- 

sampling. Which method to use mil ^ 7 ^ Considerations of the 

dances, and upon the if Sever, have a universal utility and 

& 3 ^ * *•* b impro ”" s ‘ 

ifield experimentation. 


Evaluation of tke Interactions. 


With the accomplishment of the mola ^ with the" distribution 

new problems of paramount importune ^ upoa to justify i 

of the new strain face tne breeder. ^ ^ tQ iafc 3 out the areas in winch Ins 

his efforts on a large seal , Being in the possession of more u.i an one 

types are going to be -of any value, ma f. up his mind in favour of 

strain at that stage, ^ the varvin» conditions of the tract he is serving, 
one or the other variety to suit the vary n eo ^ seas0 ns with a 

1 Testing of the improved :;““^“ &l J e fe K e d to ^ove wiU W9U V n n0 , 
view to obtain answers to cue P r . extremely variable edaphio and 

end of experimentation, more on aocou arrive d a t, will only be applicable 

climatological factors. Besides, the resui »f technique capable 

l ft. conditions of ft. «p«i ^““3 o tint. ns possible is 

* £ 3 S2Sff«t 

S-r.-asis firs 'A a ^ 

oohgiderihg a concrete ^Experiments «e to be conducted using eight 

ties is to be tested and separate ®P e requi red . Fox testing o, 

£&:e3l“3"unt snslsi n g in «U 128 plot. 
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and a total of 160 plots for manures and varieties skill be necessary. Now if it is 
■' combined in one design capable of evaluating interaction or (complex design) for 
'16 combinations of four varieties and four manures for 160 plots, firstly instead of 
'eight, ten replications oan be given in the same field and secondly, each mammal 
or varietal comparison will have 40 replications. If the standard error per plot 
remains the same as with eight replications when single factors were being tested, 
the accuracy of the comparisons of single factors in the complex experiment will 
be increased 5 times. Furthermore, the four manorial experiments cannot be tested, 
directly in separate experiments, but they can be directly tested in a complex 
design. This is not all Information regarding the interactions or in this case 
the response of the varieties to the manurial treatments is only possible in a comp* 
lex design. Complex designs on account of their comprehensiveness are getting 
increasingly popular, but recently some objections against them have led to the 
development of new designs called the ‘confounded designs*. The chief objections 
against the us© of the complex design is that with the adoption of all the 
combinations which are rarely used in practice, the size of the block gets very 
large and the amount of soil heterogeneity encountered thereby is not efficiently 
'eliminated, with consequent increase in th© residual error. It is quite true that 
all the combinations used in the factorial design are seldom used, but it cannot 
be. avoided ; and one© the most useful combinations are discovered, the level of 
accuracy can be increased by eliminating those combinations *by ‘spliting of- the 
plots 9 . It has also been the experience that the interactions of th© higher order 
involving three or four factors are often insignificant and these interactions can 
be ignored or confounded. 

Split Plot and Confounded Designs. 

At the cost of accuracy complete factorial designs can be employed but 
where it is known that either the high order interactions (interactions involving 
3 or 4 factors) are insignificant, or will not be of much practical utility they may 
be confounded with th© block differences and th© level of the accuracy be 
increased at th© cost of some information. The balanced set of treatments are, 
therefore, purposely allocated to two or more such blocks; 

■ Split plot technique is a simple example of confounding. The design is 
particularly of use in oases where th© nature of treatments is such that their 
application is inconvenient as in the case of irrigation treatments, where oon- 
siderabie danger of seepage exists and th© cultivation treatments whose applica- 
tion on small plots becomes cumbersome. It is also used in oases where differences 
between th© main treatments are, known and information is sought regarding 
th© subtreatments. The main treatments are first laid out ia randomised block 
design and then the different plots of th© main treatments are further divided 
into sub-plots which are allocated afc random to th© different sub-treatments. 
Two errors, one for the main effects and the other for th© sub- treatments, 
evaluated in making the comparisons. 


Serial Experiment. 

This is a recent development ia Agricultural ©xprimeutafeiou based 
on. the principle that since' the results are governed by so many factors 
as soil, climate, temperature, ©to., which themselves,, are so . very variable, 
th© significance of the utility of these results- remains ' problematical. 
Th© difficulty has been solved by ^ conducting ^ th© experiment under 
identical conditions of block and plot size, in a uniform site* representative 
of th© tract, in different places over a number of years where the application. 
*. of the agricultural result has to be applied, an i* evaluating the interactions 
(Pause 1967 j between places and seasons. One point worthy of notice and net 


THE ALLAH MAD FARMER 


generally realised is that though the experimental site can be fixedly the ©xperi- 
merit has to be laid out with fresh randomisation every year. Adopting the same 
randomisation year after year introduces bias making the analysis of variance 
invalid. The general procedure is to conduct the experiment for at least three 
years. 

From the data thus collected the following analysis ©an easily b© made s— » 

{a) Varieties, 

(6) Places. 

(o) Seasons. 

(d) Varieties x places. 

(e) Varieties x seasons, 

(f) Places x seasons. 

(g) Varieties x places x seasons. 

(h) Error. 

The interactions of interest to the breeder in connection with the information 
regarding the dsitribution of his varieties are (d) and (e , If the ^ aforesaid 
interaction are found to be insignificant, and the variety mean square significant, 
it means that the varieties have maintained the same relative position 
throughout the different places and seasons, and are useful only for those 
seasons, where the experiment has been, conducted. But when the interac- 
tions (d) and (e) are significant and tb© variety mean square shows significance 
compared to interaction mean squares, the most suitable varieties can 
be released for distribution with confidence that they will prove better 
in ' future seasons, as it means that the different varieties are suited at 
different places having responded to the various soil types in different 
seasons. It will therefore be seen that by ©vaiuiting the interactions 
how beautifully the varying nature of the edaphio and climatological 
factors have been tackled. Unfortunately, the above method of analysis is 
valid only when the error mean squares of the different experiments do not 
differ widely to justify a combined analysis. But when the error mean squares are 
widely different, combined analysis to evaluate the aforesaid interactions is not 
possible. Tates (1934) has suggested a method for such circumstances and 
it consists of testing the mean differences of pairs of strains for each trial at a 
time by a ‘T ? test. The error variance in this test consists of the interaction 
between experiments and strains which is the same as places and seasons. The 
significance of this interaction can be tested by a test. 

Recoupment of Orthogonality. (Missing plot technique.) 

It is not uncommon to experience in field experimentation the loss of the pro- 
duce of one or more plots either due to ineffhienfc working or due to the activities 
of insect pests or to disease incidence. The effect of such mishaps is that the 
layout gets non-orthogoaai and as such the application of the method of analysis 
of variance invalid. Non-orthogonality can, however, be recouped by calculating 
the value of the plots thus lost by the help of the missing plot technique of 
Yates. 

In case more than one plot is missing, the general mean value calculated 
from the data is substituted in all the missing plots save on© whose value is to 
be determined. It is necessary to recalculate by the Yates formula the missing 
plot value by second approximation after substituting the value of the missing 
plot arrived after the first appfoximation. 

Concluding Remarks. 

- From the foregoing discussion it is obvious that statistics in the art of field 
experimentation plays no better part than that of a tool in the hands of the 
experimenter to make bis results sound and comprehensive. The use of the tool 
(Statistics) has, however^ to be made with some caution, depending upon the 
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circumstances. Application of statistics in oases where simple experiments would 
serve the purpose will not only be expensive but useless. Elaborate compari- 
sons and calculation of constants in the eas© of new introductions which have 
not yet proved their suitability to the new tract is meaningless, when better 
purpose can be served by simple observational plots which are meant to demons- 
trate the growth habits of the introductions, their resistance if any to the insect 
pest attack to which the local type is resistant, ©to. Much of the material 
in this way oars, be out down without taking resort to elaborate statistical 
methods. 

Considerations regarding the adoption of local practice are of paramount 
importance and ought not to b© lost sight of by the breeder, specially when it has 
been the experience that only that strain has any chance of success in a tract which, 
has been bred under identical conditions of that tract (Pans© V. Gh 1937.) In order 
that the drawing of erroneous conclusion may b© prevented and, that the results 
of the field experiments may be valid it is imperative that the soil type on which 
the experiments are laid out is representative of the tract to which the results will 
b© applied. Agricultural practices of rotation, manuring, cultivation ^ should b@ 
strictly according to the local practice. Cultural practices of spacing, inter- 
culture and irrigations also have to b© in conformity with the local practice of the 
tract. Results arrived at under elaborate system of farming with liberal applica- 
tions of manures and irrigation will b© useless as similar conditions can hardly 
be expected to be reproduced in the cultivators plots, where the strains have 
ultimately got to go. Only those practices should be allowed which will not 
seriously impair the local agricultural practice and will help in increasing the 
uniformity of the experiments. 

For efficient experimentation it is needless to point out that all plots in a trial 
should receive identical agricultural treatment. Variations can only be allowed 
when they have been justified from previous experiments. Sowing should be 
accomplished in on© date unless of course the experiment has been designed to test 
the different sowing dates. All operations in the experimental plots should be 
finished as early as possible ; and not more than two days should b© allowed, as far 
as possible, for an operation to be completed. 

Border effect has been shown to be considerable (Hutchinson and Pause 
1935) in some crops and due non -ex peri mental margins should be allowed all 
round each plot. * Paths in between blocks serve no better purpose than merely 
affording an easy approach to the plots for inspection and they should be allowed 
only when adequate non»©xperim@ntai margins have be@n provided for in the 
plots. 
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BORATE AND CHLORATE AS HERBICIDES. 


By 

A. K Bba b, B. Sc (Ag)., M. Sc, (Ag. Bot). 

Department of Agronomy , Allahabad Agricultural Institute, 

INTRODUCTION. 

: The ns© of chemicals for controlling weeds was recognised for the first time 

during the last decade of the nineteenth century and in th© early part of the 
twentieth. Rsoept for a few selective sprays such as the sulphates of iron and 
copper which were used to combat certain annual weeds growing among grain 
crops, and a few other chemicals such as arsenical compounds, salts and oils 
which were used for killing weeds along paths, driveways and roads, little pro- 
gress was made in the development of chemical weed control. Boll? (4, 5 , 
Brenchley (6—8), Aslandex (1, 2) were among the pioneer investigators in this 
subject. It remained, 1 however, for later investigators like Johnson '16 offord 
(20) Ball, Madson and Robbins (3), Crafts (9 — 12), Long (13), Barnett (3), Hansen 1 
(14), and many others to look for newer developments in various phases of 
chemical weed control. Even fertilisers were tried to control weeds with varying 
degrees of success Singh and Das (21) reported partial success in controlling 
Chenopodium album and Anagallis arvensis with fertilizers like ammonium sulphate, 
sodium nitrate, etc., applied singly or in combination. Recent researches have 
brought to use a few other chemicals such as borates and chlorates which also 
produce similar results. But recently some organic chemicals have been 
produced by some commercial farms in the IT. S. A., on© of which is trichloro- 
phenoxy acetic acid commercially known as TOP. This is claimed to control deep- 
rooted perennial weeds without any harmful residal effect. Some other chemicals 
have also come in the Indian market, which are in the nature of hormones, 
claimed to have similar results. 

The results so far obtained with chemical herbicides, specially, chlorates 
arsenites, borates, etc., have been very largly varying. Different recommenda- 
tions have, therefore, been made depending largely on more or less empirical 

results. 


Some experiments, however, have clearly indicated that the effectiveness of 
chemicals are dependent on a number of factors— edaphio and" environmental 
Amongst others the condition of weather, the physical properties of soil, and the 
organic matter content of the soil, have been proved to be very important. As 
these vary from place to place, experiments were conducted at the Institute of 
Agricultural Research of the Benares Hindu University by th© author at the" 
suggestion of Prof. B. N. Singh and. under the supervision" of Prof. K. Kumar, 
and Mr. K. Das, to evaluate the inffaence of these factors, under the conditions 
prevailing there. 

EXPERIMENTAL PROCEDURE. 

A pot culture experiment was designed to study the relative sterilizing effect 
of borat© and chlorate on the farm soil. The biological method of testing toxicity 
was employed by growing wheat (T. vulgar©), variety I. P. 52, as an indicator 
plant. 

Earthen pots with a diameter of V at the top and T/ at the bottom and V in 
height, were used for the experiment. The holes at the bottom of th© pots were 
plugged, with corks and the inside of the pots were painted with a thin film of 
molten wax so as to avoid leaching. 

The treatments were replicated five times. The pots were arranged into 
two series of eleven rows with five pots in each row. ' The total number of the pots * 
was 110. ; , “ 1 
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Soil . samples were collected from the college farm. The first 6 M layer of the 
dry soil was taken from a ploughed field in November* 1943 The soil was pul- 
verized to pass through a screen. The pots were filled with this soil at the 
rate of 20 lbs per pot when completely air dry. 

The chemicals selected for this, experiment war© borax (sodium-bi-borate) and 
potassium chlorate, as sodium chlorate which is more commonly use-i was not 
available due to war conditions. 

The concentrations selected for both borate and chlorate were 0, 30, 60, 90? 
120, 150, 300, 450, 600, 750 and 900 parts of dry salt per million parts of air dry 
soil the corresponding amounts of dry salts per pot being 0.00, 0.27, 0.54, 0.81, 
1.08, 1.35, 2.70, 4.05, 5.40, 6.75 and 8.10 gins. Finely powdered salts were mixed 
with the soil in the pots and great ear© was excereised both in weighing and 
mixing with soil in pots. 

Wheat (T. vulgar©), variety I. P. 52, was used as the indicator plant and 
15 uniform seeds were sown at uniform spacing and depth under ideal condition 
of soil and moisture on Nov. 15, 1943. 

Watering was given every alternate day, after the seed have started 
germinating, with ear©,, with a fin© spray, and the water was not allowed to 


similar. 

A record of the number of plants that survived out of those which germinated, 
on the 30th day after sowing (Table 2), showed that no plants survived in chlorate 
series when the concentration reached beyond 156 p.p.m. per pot, but the lowest 
value (21.18) per cent recorded for borate was found to be equivalent to 906 p.p.m. 
of borate. Thus when some plants survived even with 966 p.p.m. of borate no 
survival occurred beyond 156 p.p.m. of chlorate. 

# The growth of plants as indicated by the height, number of. leaves, number 
of tillers also showed similar results. However, an interesting result was obtained 
when borate was applied in smaller doses, namely, 36, 66 and 96 p.p.m. It was 
observed that the height, number of tillers, etc., increased up to the application of 
96 p.p.m. of borate which became equal with the control in the still higher doses 
% and then gradually decreased as the doses were farther increased. 

The effect on dry t weights were also similar. All applications of chlorate 
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The critical difference for borate— treated plants obtained on analysis was 
slants and that for chlorate was 8.03, on a 5 per cent level of signiScance. 

Table 2. 

Showing the relative toxicity of borate and chlorM by ike survival of the indicator 
plants \ 30 days after showing, 

( Borate. I Chlorate. 


Number of Percentage 

plants sur- survival of 

vivei (ave» the total 
•age of 5 pots.) germination, 


Number of 
plants sur- 
vived (ave- 
rage of 5 pots; 


Percentage 
survival o 
the total 
germinatioi 
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even in the lowest dose immediately depressed the dry weight and this became 
more pronounced as the concentration increased. # . , . 

Borate, on the other hand, showed an increase m dry weight with lower 
doses; the maximum being noted against 120 and 150 p p.m. after whion the 
curve began to fall. 

Table 1. 

Showing the relative toxicity of borate and chlorate on germination of the indicator 
plants, on the 7th day after sowing. 


Concentration in parts per 


Chlorate. 

No. of plants 

germinated Percentage 
(average of j germination. 
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The critical difference for borate— treated and chlorate-treated plants was 
2.87 and 2.11 plants respectively. 

Table 3. 

Showing the relative toxicity of borate and chlorate by the dry weight of the survived 

plants , 30 days after sowing . 


Concentration in p p„m 


Control 


: Borate. 

Chlorate. 

- 

•m. 

Weight in gras per 
plant average of 

5 plants. 

Weight in gms per 
plant average of 

5 plants. 

0 1 

0.155 

0.196 

30 

0.240 

0.088 

60 

0.261 

0.071 

90 

0.267 

0,043 

120 

0.352 

0.018 

^50 

0.355 

0.000 

300 

0.268 

0.000 

450 

0,201 

0.000 

600 

0.197 

0.000 

750 

0.148 

0.000 

900 

0.060 

0,000 


The critical difference for borate and chlorate treated plants was 0.018 and 
0.021 respectively. 

Experiments were also conducted to study the residual effect of the applioa** 
tion of borate and chlorate, , The results were almost similar and it was observed 
the toxic effect remained in the soil for quit© a long time, t ■ 

The effect of organic matter in reducing the toxicity was also studied. The 
results indicated that organic matter reduced the toxicity^ when lower concentra* 
tions of chlorate salt were used but with higher concentrations the effect was not 
appreciable. 

DISCUSSION. 

A comparison of the relative effectiveness of borate and chlorate^ which 
were studied in the experiment reveals that chlorate is much more toxic than 
borate, 

Germination was adversely affected by both the salts, and the higher ^ the 
concentration the fewer were the plants that germinated, The concentrations 
not only affected the total germination but also influenced the length, of the time 
required for germination. This higher concentration not only lowered the 
germination but also delayed it. A differential ©Sect is, however, observed 
between the effects of the two, chlorate proving more toxic than borate. 

Thus when records of germination, survival and morphological ^characteris- 
tics of the plant® grown with these salt® were studied, the conclusion was that 
'chlorate proved to be definitely superior to borate in toxicity. It appear® that 
the oxidising capacity of chlorate plays a more significant rol© than the- direct 
toxic effect of the elemental boron in borax. 
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S. Grafts, A. S., 1935 


t, is how9 ver 5 of interest to mention that the present experiment with borate 
• * J STte nlifimioal has not been as effective here as was shown by the 

indicates that extensive studies with several types of 

OaUforniansoils. k^epwtid that with Fresno sandy loam complete killing of 

uaiiiormaL t 0 { boras, but with Stockton adobe clay 

tj 1 ® m o? borax to’ kill the plants completely, within one month. 

Other^ H^lhofl (15), Gtoigel (13), .Johnston Dora (17, 18) War- 
rin^torS and many others obtained this result even wifca lower concentrations 
with boron It was. however, aeoepted that pure boron is more effective even 
with lower concentrations than boras which has got only a smaller amount of 
boron in it which is responsible for the killing of the jplants. > 

Chaffs (12) however, used borax as was used m tins experiment. The difference 
in the results, may, however, be explained by recognising that different plants can 
tolerate different amounts of boron. It may be possible that the indicator plant 
used in this experiment had greater capacity for resistance turn the Kanota oat 
plant which were used by Grafts as indicator plants, ike toxicity was also 
different on different kinds of soil, hence the soils used here m^nt have been of 
different types from those use by Grafts. The purity of salt might also have 

influenced the result. gOMMABY AND CONCLUSION. 

A comparative study of potassium chlorate and borax as herbicides indicated 
that both the salts in higher concentrations effected germination. 1 he herbicides 
not only decreased the germination but delayed it also. It was ooseived that 
chlorate salt was more effective in reducing germination tnan borate. 

The result, obtained indicates that chlorate salt even with a very low eonoen- 
centration (120 p p. ra.) is very effective in killing and destroying ah plants 
within a very short time. Borate, however, requires a much larger concentra- 
tion for the same result to be obtaiued and may not be even very elective or 

economical. _ , ____ 
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VERNALIZATION OF VEGETABLES. 

By 

S. R. Barooah, B. So. (Ag.), M. So. (Ag. Bot.) 

Agronomy Department , Allahabad Agricultural Institute . 

INTRODUCTION 

Vernalization, a phenomenon which results in early maturity of crops, has 
been explained In different ways by different biologists. Some attribute this 
phenomenon of early maturity to the exposure of seeds to different ranges of 
, ^ temperature and for varying periods of light. Others attribute this phenomenon 
to exposure of seeds to either one of these factors, that is, not to both at the. same 
time Others again claim that this phenomenon may be brought about by 
posure of seedlings to different photo-periods. It Is claimed that the effects on t 
seedlings thus exposed to different photo-periods is carried over to the later stages 
^ of the life oyol© of the plant. This conclusion seems to have been arrived at by 
various workers such as Rasuroa (1930-31) Lubimenko and Szeglova ^ 1931). Kondo 
and associates (1932), and Cajlaohjan and Aleksandrovskaia (1935;, : 

Vegetables also com© to the market during a particular season ; and, when 
the season is over, those vegetables are not seen in the market, however valuable 
they may be. This leads to scarcity of vegetables in certain seasons as most of 
them cannot b© grown then. But when the vegetable season comes, tn©^ market 
is flooded with vegetables and prices go down. These problems are particularly 
urgent to the layman who needs vegetables throughout the year at reasonable 
A prices. Several ways may be adopted in order to solve this problem. Firstly, 
the growing season of the plants m&v be reduced to give an early crop , and, 
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secondly, the plants may lie treated in such a way that they can grow during its 
off season. These are two possibilities, although yield may at the same time be 
affected adversely. 

In order to test the above theory of the effect on the plant when seedlings 
are exposed to different photo-periods and in order to tackle the problem of conti- 
nuous supply of vegetables this investigation was taken up. This is only a preli** 
miliary study with a view to explore the possibilities of vernalising vegetables by 
exposing them to different photo-periods. 

EXPERIMENTAL PROCEDURE 

Chillies (Capsicum annuum), lettuce 
(Laoiuoa saliva), tomato (Lyoopersioum 
©seulentum) and brinjal (Solanum melon- 
gena) were chosen as the material for the 
experiment. The seeds were obtained local- 
ly. They were sown in pots, fifty seeds 
in each pot. The pots were properly water- 
ed every day in the evening. The seeds 
germinated after 4 days. When the seed- 
lings were 8 days old the pots were trans- 
ferred to different places where arrange- 
ments were, made for exposure to different 
light periods. 

The length of exposures used were zero, 
six, eight, ten, normal (average 11 hrs. 5 
mins), fifteen and eighteen hours, and were 
lobtained either by the addition of artificial 
ight or by lessen ing the normal daily expo- 
sure to sunlight. The longer duration plants 
were treated with light from 300 Watt Os- 
. ram .lamps fitted in a specially designed 
box (Pig. I). The control set was exposed 
sto ordinary daylight. The short duration 
ets were exposed to day-light according to 
Eig i. ^ their respective requirements and the rest 

Apparatus for ligth expossure ^of the period they were kept in the dark 

jr room which was light proof. 

' EXPERIMENTAL RESULTS ' 

Th© plants exposed to the 
zero and six hour duration of 
light did not do very well, and 
all the plants died at an early 
stag© ; so no record of these was 
kept. 

All the plants were very 
-small during th© period of ex- 
posure ; so it was very difficult 
to take morphological observa- 
' tloBs. ■ ■ Hence th© plants were 
allowed to grow and the obser- 
vations were recorded by photo- 
graph.. Th© experiment was 
continued only up to the trans- « 

plantation stage. _ J . f* 

' ♦ Brinfal— TRa hr'rnUl r iionfa Effect of different photo-periods on the growth 

l of brinjal plants. The numbers indicate the. 

showed . better f growth with in- photo-periods. 
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orease in the durations of exposure up to 15 hours per diem, But when the 
day length was increased up to 18 hours a day, the growth of the plants was poor 


Lettuce — The lettuce plants also showed the sains type of growth as the 
brinjals. The growth of the plants increased with the increase of the photo- 
periods up to 15 hours a day, but when it was increased up to 18 hours a day 
the growth was poor (Fig. 3). 


Fig, 3 . 

Effect of different photo-periods on the 
of lettuce plants. 

The numbers indicate the photo -periods, 


Chillies— The chillies behaved rather in a different way from the other 
two. The plants showed better growth with the increase in the photo-period, 
and the plants of the 18 hrs. duration lot showed the maximum growth 
(Fig. 4). 


Effect of different photo-periods on the growth 
of chillies. 

The numbers indicate the photo-periods . 

The tomato plants reacted the same way as the chillies. The 
photo-period increased the growth of the plants, the maximum 






THE ALLAHABAD FARMER 

As mentioned above, this was only a pre- 
liminary experiment in order to find out the 
| V ij reactions of different plants to different photo- 
periods under local (Allahabad) conditions 

« \ Other plants, such as cabbages and cauliflower, 

I were also tried, but they did not react to the 
SS treatment. This experiment shows a very 
high promise of the future possibility of ver- 
■ | nalization of vegetables by photo-periods. 


Pig, 5 . K. Wesley for encouraging me to do this 

Effect of different photo-periods work, and to Mr. 8. XT. Patel in helping me 

on the growth of tomato plants. . . , » . , 

The numbers indicate the photo-periods, m the carrying out ot the experiment. 


MANURES AND MANURING 

SUDHXR CHOWDHURY 

Chapter VIII 

SEA- WEED AND WATER HYACINTH 
The use of sea-weed as a manure was already well known to the early 
Romans as is shown by the writings of Palludins who stated that after washing 
with fresh water, it can take the place of man are with other substances. Sea- 
weed has long been used for manurial purposes la the Islands of Thanaet and 
Jersey in the Hebrides, in Scotland, England, Ireland, Sweden, Japan and 
elsewhere. 

Chemical Composition : 

Most of the earlier analysis of sea- weed were of the ash rather than of the 
entire plant. Dr. Poroliammer made complete analysis of the ashes of many 
genera and species of sea-weed. Amongst h s determinations are the following : 
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MANURES AND MANffBlSB 


The following 1 analysis by Wheeler and Hartwell shew the composition of 
several different varieties of sea-weeds following the rinsing off of the salt water 
and the removal of the superficial moisture : 
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Laminaria saccharins . . 8S.0 0.17 0.05' 0,16 0.38 i 0.17 

L. digitata .. . 87.5 0.23 0.06 0.31 0 41 1 0.22 

Bhodymenia palmata . . 86.3 0.31 0.09 1-07 0.46 | 0.09 

Ascophyllum (Fucus) nodosum . . 77.3 0.24 0.08 0.64 0.48 .j 0.35 

Fucus vesiouloauzn .. . . 70.® 0.38 -0-12 0.65 0.45 j 0.31 

Fhyllophora; membranifolia . . 66.2 1.08 0. 14 0.08 5.11 0.89 

'Oirondrus orisons - 76.0 0.57 0 13 L02 0.49 j 0.33 

Cladostephus vertioillatus 71.2 0.^5 0.22 1.42 0.87 0J8 

Poly ides rotundus . . .. 58.5 0.70 0.16 1.45 0.37 0.46 

Ahnfe'ldtia plicata . . .. .59.0 1.35 0.25 0.59 0,98 0.29 

ZoBtera marina . „ ... i 81.2 0.35 0,07 0,32 0,51 0,32 

i 
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Practical Utilization : 

Sea-weed decomposes readily in the soil and exerts its manurial 
ohiely in the first season. For grass lands it can be used as a top dressing 
as a rnle^ it is better to apply sea-weeds to lands that are about to b© ploughed 
In some parte of Rhode Island sea-weed is generally considered preferable t< 
farm manure in so far as concerns its effects upon the smoothness of - the potato 
tubers, but in regard to the cooking qualities of the tubers, unfavourable results 
from its use have been reported. Studies, at the Shod© Island experiment 
station have shown that the difference in the smoothness of the potato tubers I 
due to the alkaline effect of the farm manure on the land which creates condi 
tions favourable to the development of potato scab, whereas common salt 
other chlorides such as are associated with sea-weed have the opposite tendency 
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be born© m mind that if it 
carries with it common salt. 


On account of the adhering* sea-water, sea-weed may also be injurious to 
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woll-rottad it is ready for use 



Sea-weed not a ■well-balaaced Manure : 

It is well recognised that sea-weed is .not a well balanced manure for all a,vU 
and crops, and that to supply the needed amount of phosphoric acid in sea-weeT 
m ail oases, would resuit m a frequent wiste oi potash or nitrogen or of loth’ 

2d 2oZTi S@ T m ^ “5 b9 «PPl«m«nW by bone-meal, basic slag meal,' 

aoia phosphate or other phosphatic manures. & 

Water Hyacinth : 

The analytical figures detailed below indicate that water hyacinth (Eiehomia 

t hTT f ll S °° asi ®f ab!e f tor8s of valuable plant food of which potash is 

nitroMif* ^ r -°i te<5, th0 , re8ldu0 ooataias about the same amounts of 

nitrogen and phosphoric acid as, perhaps more than, ordinary farm manure and 

rr^£e3tx as ** in ^ >h - «J3ffisrt 
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Oowdung (Voelcker) . . a * . j 

■ ©«56 
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0.20 ! 
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0,50 
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27.95 

25,56 


aiez hyacinth is apparently not as rich in potash as the best mar’na 
sources of kelp For instance, Headrick gives roughly 28 per cent, as the 
average total ash content of the dry matter of Laminaria dig if at a {stems and 
fronds), Tot iucm the average total ash content in the dry matter is about 29 
per cent and the corresponding figure for dried hyacinth also approaches 20 per 
cent On the other hand, the percentage E 2 0 content of hyacinth ash (aver 
about 25 per cent) appears to be nearly equal to that of Laminaria (26 »er cent) 
and decided ly_ higher than Fucm (15 per cent). Of course, the kelp also coutafo s 
•odine, which is a valuable constituent, but the respective problems involved in 
the use of see- weed and of water hyacinth either as organic 1 manures or for the 
produotion of ash, are not; dissimilar. 

Wm Jl 6 high potash content of these weeds is of considerable importance in 
North-Eastern India where the soils of the old alluvium are, on account of the 

phoric 11 nold 60 The results^ aTf " m ^ ene f ai[ y deficient in lime, potash and pfios- 
P Ihe ie8atts ,°* fish* tests snow conclusively that water hyacinth is 

a valuable manure either m the. rotted state or as ash. On the tfX Ifoht 

Tafdf tr e \ B0 8 n 6 r0 i tG w m l terial mi £Tkt be preferable but on heavy low-layin^ 
lands the ash would probably be more successful. 7 7 * 

for rottL^ 01 ? ve^v^erSf f , res , h , ® xem P 1 . 3nt b 0 immediately stacked 

exuded during th« 1 ® B °L vaIuable material takes place in the liquid 

should i St *°ttwg prowss. T ° P reV0Qt tbis » e^her the whole of the plant 

OI the fresh plant m.y bn .tM 

ttsfre.b plant with etrth or lift d’rUdwlrf”' ‘ '"’“ M b ‘ obW “ ed by milin *- i 
Water hyacinth serves a suitable raw material for oomposting. 
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I f THROUGH THE SPECTS OF AN EMINENT 

| — What he lias to say — 

% ■ PLEASE . BEAD. 

I ; • tq . , have g° ne over Messrs. Chandra Brother 
* farms Wltn great pleasure and profit. I am told the* 

V, over two hundred 
j X "Mle farms — ~ — 

started to produce new .and 1 

They have upwards of five hundred 
, V a have pleasure to testify that I have seen 
■ | - ' -rching, etc., being done under the s 
j ;* ,ne of the other Rose Plantations that 1 
-1 * brothers keep maps and record of the plots 
i\ name any rose with exactitude. 

f\ \ Besides this, they hav< 
j SLOWERS in India. Some of their seeds 
| WE AS, DAHLIAS, BALSAMS, etc., u- 
} have over one hundred and fifty separate named" 
r | PEAS. These' multitudinous varieties 
J separate plots to ensure against even remote chance of 
txon, though naturally they are self-fertilized. Thus these seed 
| take a just pride m the purity of their seeds. 

' | CHANDRA BROTHERS claim to have th- „ , 

| collection of CITRUS in the world. It was a TarT riSSlT 
il through their CITRUS ORCHARDS and to see t' S ° 

5 Tf rt time some of the ; 

I ot L11KUS, .f,e:—lang^^«stfmquat, etc. ~ 

< on various stocks and not on the usual “Khatti” stock 
5 great improvement for the growers of citrus fruits * 

| For this great < ' ‘ * 

{ gratitude to CHANDRA BROS. India 
l cultural Industry and is one of the po< 
l civilized world. CHANDRA BROTH 
| wish them every success in their great ui 


acres of their excellent lands for Ihis 
s are run on expert scientific lines and already they have 
nrnrlncp n.ew and varied varieties of hybrids. 7 3 6 

varieties of ROSES and 
n °t only budding but 
supervision of experts, unlike 
-. I have visited. Chandra 
... * to enable them to 

'6 the ^choicest collection of ANNUAL 
-L. such as the SWEET 
are unrivalled. I hear they 

1 variaties of SWEET 

are sown scientifically in 
‘ cross-pollina- 
— J gro wers 


the healthy trees \ 
-j new varieties * 

Ihey graft these fruits 5 

Phis is a «> 

on various soils. J 

zrg&j?. ® eire ’ «* c ?“"‘ry owes a debt of i 
is sadly deficient in its horti- l 

>rest consumers of fruits in the l 
c.KS nil a great need and I 5 
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